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GOVERNMENT OF INDIA.
METEOROLOGICAL DEPARTMENT.

MONTHLY WEATHER REVIEW

PUBLISHED BY ORDER OF

THE GOVERNMENT OF INDIA.

CALCUTTA, JANUARY, 1917

INTRODUCTION.

HIS review of the weather in India during the month of

January, 1917, is based on observations taken daily

at 8 hrs. at 217 stations, and on additional observations

taken at 10 hrs. and 16 hrs. at 12 stations. In the rainfall

summary have been utilised the data furnished by the

meteorological observatories, and the rainfall statements of
the month pablished by the Provincial Governments.

The brief notes on solar, magnetic and seismic disturbances
are supplied by the chief chservatories in the Indian area.

In the remaining monthly reviews of the present year the
brief statements of the methods of recording and tabulating
the data, for each of the elements of observation, given in
the present pumber at the commencement of each section,
will not be repeated.

New normals of pressure, temperature, humidity and
clond derived from the records of the years prior to 1911
have been used from January 1915 in Tables B and C of the
review. »

Summary of the chief features of the

2. Several disturbances entered northern India but did
not produce much precipitation, with the result that the total
rainfall over the plains fell short of the pormal by 0-3” or
65 per cent. The defect was common to all the divisione;
and it equalled or exceeded half an inch in Bihar and Orissa,
the United Provinces, the Punjab and the North-West
Frontier Province. In Baluchistan the recorded fall was
almost equal to the average, while in Kashmir it was in
defect by 2” or 55 per cent.

weather in India during the morith.

Of the other climatic elements huwidity was markedly
above normal in Sind and cloud amount wae in decided excess
generally in Burma and the south of the Peninsula. Mean
temperature exceeded the normal by 2° in Sind and
Rajputana, but in the remaining divisions average conditions
prevailed.

Barometric pressure averaged over the plaing of India
was higher than usual by 026.”

Solar, magnetic and seismic disturbances.

KopaixsNar, OBSERVATORY.

3. Solar observations=~Observations are very rarely
deficient in January but this year no observations were
possible on five days in the month, and on two other days
no prominences were recorded.  On four days the prominence
record was imperfect.

Sunspots.—The rise in spot activity noticed in the
previous month was maintained in January. There were
32 new groups with a daily average of 60 and the average
life of a spot was 48 days. .

The distribution of spots in latitude was as follows :—

Taste 1.
e ° e @ ° ° Mean Extreme
- 0-10 l 1120 l 2130 | latitude, latitades,
North - . . 3 10 4 15%9 11° & 27°
Sonth . . . o 10 6 19°2 11° & 28°
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Spot group No. 2586, first seen in December, contained T
. Y Averrrupe lu).
a large spot which broke in two on January 4th, and on the sate. | Poase Tine Period 8ol s
6th the C line showed strong reversal and displacement ' 1ooenn f(See) ) - B
{ 1 ¥.! AE, | Az |24
towards violet of 2 A, _ la=
Prominences —Bighty-five large, one eruptive, and four 1917 b oo e |
metallic prominences were recorded. The highest was an ) C
eruptive prominence 270" high photographed near the east .| Jan, 24th/| oP 13038 | wa o] wr | oo | eor | Widening
Limb on the 25th, Prominences 200” high were recorded on v o u of line.
the 22nd and 26th. el B
Magnetic disturbances.—A “ great” disturbance was n 20thi eP | 5 55 24 | w0 | e | e | Widening
recorded on the 4th and 5th. “ Moderate” disturbances P 61243 | oo |l on of linc.
were recorded from the 6th to the 10th and from the 21st to
26th. The earlier series, especially the *“ great” one, were “u 30th{ ep 2 57 48 | o || e
very probably eonnected with the active gpot group No. 2586 oL N ot
mentioned above. -
J. EvERSHED, M 34212 | .. |.. {1350°
Direcior, P 7 13 42
Kodaikanal and Madras Observatories: » S0th| eP 8 08 36 s Widening
of lige.
F 8 25 54
Smie records. | } )
Seismie records o 3t op 4 6 00
¢ =10°13' BO” ; L=77° 28’ (0" ; £=2343 m. Subsoil Rock. .
j il 4 23 0 VRN R B I e
{ Apparatus.~Milue’s Horizontal Pendulum Seismograph. | M [ 48 854 | . || 190
Tasre 2. ’ | P 5 3706 | . |
! i
\Y To € _T'.E T. Rovbs,
: ¢ Assistant Director,
Ax: Boupay OBSERVATORY.
Alilag Magnetic Record.
: 4, During the month of January, 1917, the traces
Az 9-76 17+4 1 2:0 showed 9 calm days, 21 days of emall and 1 day of great.
- R disturbance.
‘ The days of the month selected as “quiet” for the
Az: purposes of the Magnetic Survey of India are the 3rd, 14th,
15th, 18th and 23th.
Aururroz (uf |2 The following table represents the magnetic character of
Date. | Phase, | TP |Peied E71 Rewanks, each day during the month :— :
Ax.| Aw, | Az |Ex
— S TapLe 3.
1817, b, m, s - ~ =
Jap, 4th| ¢ P 17 11 42 ... |No récords Doy, |Cbaracter] Day. |Character] Dag |Character) Day. iCharacter,
: January )
6th to
Sth, ‘
eL | 17 18 00 1 8 9 $ 1Y c 25 s
MO((1722 08 | ..oj..| 80 . p 10 | s 18 c | 28
Flws o0 | o] o 3 C 11 S 19 8 27 8
1 : .
w 17th! eP 2 65 24 we oo b e} | e | Widening 4 G 12 8 .20 8 28 C
of line,
F N 5 S 13 8 21 8 29 ¢
, 20th| iP [ 23 25 48 | . | 6 a 1m | ¢ 22 8 80 s
inL | o282 18 | .. 7 8 15 c 23 S 31 S
M [ 23 36 | . .| 250 8 s 1 1| c 24 s
21 41 42 § o b ] e - ‘ reat,
» 2t} F 0 41 4 cﬁwm;s,:.smull;m.zmodergte;G.=8‘e“$V‘GF“’—"Y?"““
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' . AMPLITCDE (w) | pj
The mean observed absolute values of the several magnetic Dt Phase Timo Period tance Bruasas
elements reduced to the mean monthly tabulations of the e T ST e e L as | i
magnetcgrams, as also the ranges and the summed ranges T
of the horizontal force and the declination for the month are
s follows :—
a 1917. b. m, &
Easterly declination . . O34 37" . .
Horizontal foree -+ o . 036853 C.G.S. anit, Ja. 30th | P o fae | e | Beginuing
Vertical force . . . . . 016844 C.GS. A B 56 49 o 11 221 s
Yuclination . . 24° 33’ 8/, F 6 12 13 ¢
Horizontal force range . . 000039 C.G.S, unit. " N I "
Horizontal force summed range . . 000227 C.G.8. ,, » 30th P Mixed in ‘e - ot Pbxm ';hown
Declination range . . . 24, tremors, giv{‘am;s
Declination summed range . . 9"8. ';’7,3_“:"_,4:}."
{Nors,~8uwmmed range means r:ixin;n:litil;g\;ﬁ ;leg;filmSiSn of the 24 ordinates of the 3 "3 6 B0 . . "
M | Traces overlap
18m e rds.
Seismic records N |
%) ! #” 4y ..MO0 ’ [P . ; .
¢=18° 53’ 36 ‘l.-72 48 56”; k=11lm. Subsoil Trap. . o 8 6mtosm .. N P B B O
Apparatus.=—Miing's Horizontal Pendulum Seismograph, of lines
” 31st p 4 9 10 ree rew e
TaBLE 4. M 4 35 B9 | v {18701 w
¥ 5 7 19 e e o | o e
Vv To _r :
e To? Sensibility to tilt 1'0 mm. of amplitude on the trace =0""32.%
One disturbance beginning in Tromograph at 20 d, 23 b, 54 m, 91 aud
Ax: another at 24d, Oh, 56m, 14s, arc masked by tremors,
N. A. F. Moos,
Ar: 9 21 1 .
. . Director,
A Bombay and Alibag Obscrvatorics.
Z: A
AMPLITUDE () | pie. N
Date. | Phase.| TG | RSEeS| 800 | B ysangs, 5.=Carcurra (Arirorg) OBSERVATORY.
An, | Ae. | Az, | (Km.)
N Segsmie records, —
1217. h. m s 6=92°82' N; A+=88°20" E; 2=21. &ubsoil Alluvial,
Jan, 4th P 17 4 56 L. . .
Apparatus.—Two Omory Ewing Horizontal Pendulum Seisiio
M | 17 21 3 @, graphs,
F 17 34 30 e ros oo e
» 17th | & 10 41 0 oo | wes . we | Thickeni
of line. © TaBLE 5.
» 20tk P Mized in . P a8 shown
fremors, by Tromo- —
8mph§0(ils r
ab <0G, N
23, 0w, _—
o 1, v To € Ted
S 23 27 20 "
23 44 B4 Voo . {111 s AN : 29 20 1
End mized
F wo Lo o | e b e
ot? E;:?ox:.i?e% AE: 29 45 1
distar-
banece
wbighdhls
masged b
trgmors. 4 Az
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AurLITenE (a) | pis. 6.-8 R
.~SiMLA OB3ERVATORY.
Date, | Phase, gﬂﬁep, fééi?,“ “Zco REsanks, ‘
An. | Ae, ! Az, | (Bm) . .
* The following table contains a Hst of earthquakes that

1917, b m. s, were reported i

Jon, 4h{ B | 1666 18 | B . lal] )
S 17 8 18 88 ] coi ] e | e . . . TaBLE 6.
L 7 9 6 12 e
{
M 17 10 18 12 {190 [188 | .., ]
. Inten-
45 18 " . " G. M, T, )
F 4 ' Place at which felt, Date, of | Dura- Bi;gi- No. of © poyangs.
. k earth o, |“pape; | shocke.
» 20th| P | 23 19 18 6 |t | ) quakes, scale,
) 23 28 4 9 |} eee ] o
L 23 38 24 17 | ..
h. m. | Sec
M |23 4¢ 30 | 17 l1207] .
Drosh . . . Han. 7,40 6 7
S anst F 0 45 42 . . TO8! an. 8th N 7 2
» 24th P 0 65 00 451 .|
Mandalay . . .2 10 40 :
S 1 0 36 6 o andaiay » 2lst ! 3 j 5 3 )
L |1 4 4 |16 .
Salonah (District Now-! , 26th| 0 56 8 5 1
. M 1 5 48 16 879 | ... | . - gong, Assam). !I
F {1348 | . |..l.]e]| . | {
Drost . o, 26 5 6
Lsoml Pl o2se 12| 6 ).l . fother rosh j2Oth) 15807 )6 ) 2
. measu{e-' ! ‘;
S 3 4 42 | 18? T R A I
possible,
Lo{ 312 26 | 18 | . f.if. | . | dthcine Solar vadiation’—Observations mot recorded owing to
was affec- + .
» 3lst P 4 7 48 5 0wt ] 2;:3 'f,; (he absence of offcers on war service,
shock, s . . . J
S 4 17 18 | 12 The Sirla Seismograph notes will appear in a fature
. number of this EReview,
L | 421 18] 19 § e
M 4 28 B4 ‘ 19 (259 .|| .. FiBeRT T. WaALKER,
F 5 1 24 { ‘ Liieclor- General of Glservatories, Simla.
|
Weather in the Indian Ocean.
. ) ) ! T. BLET.

7. Barometric pressure differed little froma the average. | . "ot
‘Winds were fairly normal as regards direction, but their —— Mauritios, | Zaufibor, | Seyeiedos.
velocity was higher than usual at Seychelles and below the | pjartare frow normal of wean pressure|  +-0¢3 AT iy )
average at Mauritius and Zanzibar. Rainfall was in excess’ Actual wesn wind direction . | NWE IN2PE | N2y W

. . Normal mean wind direction . I B8TE UN2% R N3P W
iti at the other two stations. | .
at Mauntius, and deficient at th T e Actual mean wind velocity (miles per 13 { 108 145
diem).
Normal mean wind velacity (miles per 169 l 137 157
diem).
Rainfall departure from normal . o+ 183 j — 117 — 410
Depressions and cyclonic storms.

8. Six disturbances appeared in Persia in rapid succession, Baluchistan at the beginning of the month ; the secand and

but none of th'm were transmitted definitely inte northern the third were practically rainless; the fourth produced

India. The fist gave fanly general but light rain in nearly general and light to moderate precipitation in Balys
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chistan from the 12th to the 14th, in Kashmir from the 13th
to the 16th and in the Punjab on the 14th and 15th ; and the
fifth and the sixth were the cause of widespread rainfall in
Baluchistan and Kashmir, the North-West Frontier Provinee
and the submontane Punjab between the 19th and the 25th,
In addition to these six western disturbances there was
evidence on the worning of the 27th of the existence of a

diffuse depression over Sind and the adjoining districts of Raj-
putana and Gujarat. This gave rise to numerous light falls of
rain in the plains of the United Provinces and some spow in
the Simla and Kumaon hills on the 27th and 28th.

In connection with the prevalence of unusually dry
weather over northern India it is interesting to note that
rainfallwas markedly in excess during the month in Ceylon.

Pressure,

9. In most of the ohserving stations in India mercurial
barometers on Fortin’s principle of fidugial point adjustment,
with tubes of 0:4" bore throughout, have always been in
usc. But of late years there has been an increasing number
of barometers on the Kew principle, which has its scale
divided to compensate for the change of level of the mercury
in the cistern as the pressure alters.

The following list e¢ontains the names of all stations
equipped with instruments of the latter class :—

Aden. Gangtols. Noakbali.
Akyah. Gopalpar. Nowgong.
Aumini Divi. Gorakhpur.

Borisal. Jalpaigari. tangoon.

Bhamo. Ksaukpyu. Ratuagiri.
Bushire. Mangalore. Sau.or C. P.
Cochin. Midnapore. Tavoy.

Cox’s Dazar. Minbu. Toungoo.
C'uddapab. Monywa. Victoria Point.
Delhi. Mymensingh. Yamethin,
Dinajpur. Negapatam. Zanzibar.

The instruments at the following stations are by various
makers and of various kinds : —

Colombo. Katmandu. Panjgur.
Dalbandin. Kurnool. Trincomalee.
Fort Sandeman. Lyallpur. Tritandrum.
Kalat. Tatiala.

At Caleutta and Bombay the standards are Newman
instruments on the Fortin principle, with adjustable scales
and fiducial points, and tubes of large bore.

All instruments are compared at Calenita before issue,
and their corrections determined to the Calcutta standard,
which was until 1910,°0.1% bigher than the Kew standard.
The present difference is probably less than this, but the
determination of the exact amount is a matter of considerable
difficulty (see the Departmental Memoirs, Vol. XXI,
pp- 1278, 1916).

The barometers are in all cases situated in masonry
buildings to protect them as much as possible from rapid
changes of temperature,

Those heights above mean sea-level of the barometers of
all stations given in Table B or Table A, which have been
obtained accurately by actual measurement, are given in
Roman fignres. In the great majority of cases they bhave
been referred to datum levels determined by the Great Tri-
gonometrical Survey of India; of the remaining stations

those heights which hLave been determined barometrically
are printed in italics.

The readings of the barometers are reduced to 32°F.
acd from st January 1905, have been corrected to constant
gravity in all cases. They are reduced to sea-level in the
cases of stations the elevations of which are accurately
known and are below 3,200 feet. Tach reading is Sepa-~
rately corrected and the means of the month are the mesns
of the daily corrected readings.

_ In table B (2), columns 4 to 11, un'er the general head-
ing '“ Pressure, 8 hra. in inches,” are given for each station
the § hrs. barometric data of the mouth, including~

(1) The mean 8 hrs. pressure reduced to 32°F., and its
departure from the normal mean pressure (reduced to 32°F.)
of the month.

(2) The mean 8 hrs. pressure corrected to sea-level and
to constant gravity, or to constant gravity only in cases
of stations the elevations of which are above 3,200 foet.

(3) The highest and lowest pressures (reduced to 32°F.)
recorded during the month with their respective dates of
occurrence.

. (4) The total range of 8 hrs, pressure during the month,
¢, the difference between the highest and lowest readings.

In Table A, colamns 4 to 9, under the general heading
“Pressure,” are given for all stations recording observa-
tions at 10 hrs, and 16 hrs.—

(1) The monthly meaus of the two hours of observation
at 10 hrs. and 16 hrs. reduced to 32°F.

(2) The mean daily range.

(3) The mean of daily mean pregsure reduced to 32°F.
and its departure from the normal.

(4) The mean of daily mean pressures reduced to 32°F,,
and corrected to constant gravity and to sea-level, or to
constunt gravity only in cases of stations the elevations of
which are above 8,200 feet.

The means of daily pressures in Table A have been
obtained by taking the means of the 10 hrs. and 16 hrs.
observations and applying corrections for each month, derived
from a series of hourly observations recorded at the same or
neighbouring stations, to give true daily means.

The distribution of the mean 8 hrs. pressure of the month
is shown on two charts. The first chart (Plate I) gives the
distribution of the mean pressure of the month reduced to
searlevel and to constant gravity (that of lat. 45°) by means
of isobars drawn for differcnces of pressurc 905 or ¢, of
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an inch. The second chart (Plate I1) gives the departures
from the normal of the actual mean 8 hrs. pressure reduced
to 82°F. :
The greater part of the normal 8 hrs. daily and monthly
means of pressure utilized in Table B of the review have been
deduced from the barometric observations of the whole of the
twenty-two years period 18%9-1910, and in all except 24
cases the periods employed equalled or exceeded five years.
The monthly means employed in the determination of the
departures  of the meaun actual from the mean normal
Pressures of the mouth given in Table A are derived from
all the available trustworthy pressure data down to 1599 for
each station. These normal means are given in the ¢ Indian
Meteorological Memoirs,” Vol. X V11, pages 66 to 69.

The more important barometric changes and movements
during the month are described in the statement of depres-
sions and eyclonic storms of the month. The data that are
chizfly used iu that discussion are the 8 hrs. reduced obser-
vations and the departures derived from comparison of these
chservations with the normal daily S hrs. values.

Barometric pressurc in the plains was above normal
everywhere except along the west coast from Dwarka to
Cochin ; the excess was on the whote most pronounced in the

»
Departare
Divzsrow, frr%tg‘go;rg;a‘!‘oi
pressure.
T +0'8
Rajputaca . o - . ’ ‘ . g+ '025
Bombay . . . . . . PN . . +°005
Central India . . . - . . . . J w024
Certral Provinees . . . . . . . A o7
Hyderalad . .o . . . . . +°029
Mrysore . . . . . . B . Jo +017
Madras . .. . . . +021

The vertical gradient was on the whole somewhat
weaker than usual in northwest India and rather strong in
north-east India and the Peninsula.

Punjab, the United Provinees and Bihar and Orissa, where Tanre 9.
it averaged °04" in amount,
Q De{i‘urt'.n’e Dé}:srturo ;Deparfmre
TCr rom- p
‘ Tapie 8. HiLn sTATICN, nornal PLAIN STATION. no;)gal pru(;ure
pressary, pressure, |difference,
_ Departare | A B ~A,
prsseior. O S ——
prossure, R " Y
” Quelin +:022 | Jacobabad . +:019 | —003
Buma . T e e .. e .4 #0238 Leb . .| w082 | Lahore .} o+0039 | —014
Assam . +-030 Murree \ +-051 Peshawar . +°G13 ' —038
Bengal . . e e e . v e d w030 Siuls { <053 | Lodliona +:043 | —010
Bibar and Orissa . . e +-038 Darjiling +:014 | Dbobri . +034 | +-020 *
United Provicces . O I Mouut Abu +037 |Deesa. . .| +'020 |} —017
Panjab . +-039 Pachmarhi +°004 | Khandwa +022 | +:018
North-West Frontier Province . . . . . J +03 Kodaikanal —012 | Madura +006 | +-018
Temperature.

10. The mean temperature data are given in Tables A

and B under the beading “ Temperature of air.” In Table

B tkey are based upon observations of the dry bulb ther-
mometers recorded at 8 hrs., and of the maxzimum and
minimum thermometers. In the great majority of eases the
normals of maximum and minimum temperature for the
stations in Table B are derived from the data of the 33
years, 1878—1010; in the case of some of the most recently
started observatories the period is shorter, but it is_never
less than five years, The normals are given in the Indian
Meteorological Memoirs,” Volume XXI1, Part III, pages
396-457. The'monthly mean of the mean between maximum
and minimum, as given in this table, differs from the true

mean of the day by 2 small amount which varies from month
to moath. :

1t should be noted for the purposes of Table B that the
mean temperature of the day really denotes the mean tem-
perature of the 24 bours preceeding 8 hrs. of the day in
question and that therefore the month for
are giveu in this table terminates at 8 hrs. of the last day
of the month. In the case of Table A, however, the day or
94 hre. period terminates at midnight (and not at 3 brs
as in Table B) and the monthly means apply therefore to
monthly periods ending at midnight of the last day of the
month in question, . :

T

which the means

L]
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In Table A the mean of daily mean temperatures for
each month is obtained by taking the mean of the maximum.
and minimum temperatures and applying a correction given
on pages XV to XXI of Volume XVII of the “Indian
Meteorological Memoirs.” This correction was determined
from the hourly observation data given in Volumes V, 1X
and X of the ““Indian Meteorological Memoirs.” The data
at once furnish the necessary correctiops for the stations at
which these observations were recorded. At the remaining
stations the corrections were determined from the values at
the nearest stations with similar condition of exposure, ete.,
at which the hourly observations were recorded.

The departures from normal of the mean daily mean
temperature of the month given in Table A have been ob-
tained by a comparison of the actual means with normal
means given in the “Indian Meteorological Memoirs,”
Volume XVII, pages 16 to 20.

The methods of exposing thermometers will be found
fully described in the Hand-book of. instructions to observers
in India, or briefly in the Annual Report on the Meteorology
of India for the year 1587, page 37. All thermometers in
use bave been verified by comparison with Kew standard
thermoweters at Caleutta and sre re-standardised from time
to time: all thermometer readings are corrected to their
true valaes, and hence are strictly comparable.

The mean distribution of temperature in India in each
month is exhibited by the help of three eharts, which show
the departures of the mean maximum, mean minimum and
mesn daily temperatures from their normal values for the
month. These charts are given in DPlates III and 1V.
In them equal departures of temperature are indicated by
lines, the lines being drawn for differences of 2 degrees of

departure. A continuous line indicates that the temperature
was in excess by the amount shown by the number given
near the line, and a broken line that it was in defect by the
amount indicated by the number similarly placed. The line
of no departure, separating areas «f excessive from areas of
deficient temperature, consists of a continuous and of a
broken line placed parallel and near to each other, the broken
line being on the side of deficient temperature, and the
continuous line on that of escessive temperature. The de-
partures of the temperature of the month from the normal
at the hill-stations are given in figures with a positive or
negative sign to indicate excess or defect; they are not
taken into account when the linesare drawn,

Temperature conditions did not depart to any important;
extent from the normal. Maximum temperature was in-
clined to be high in north-west India excluding the North-
West Frontier Provinee and to be low in the Bay Islands,
Tenasserim, south Hyderabad, the Madras Decean, Mysore
and the south of the Bombay Deccan. Minimum tempera-
ture was slightly higher than usual in Sind, Gujarat and
the west of Rajputana and of Central India, and somewhat
below vormal in Bihar and Orissa, the extreme east of the
United Provinces and along the fout of the hills from
Roorkee to Peshawar.

The inversion of the normal night temperature relations
between the hills and the plains in the extreme north of
India, referred to last month, continued to a very marked
extent durivg the first half of Januwary. The minimum
temperature of the previous night reported on the morning
of the 8th was 15° lower at Pesbawar than at Cherat,
and on the 9th was 12° lower at Rawalpindi than at

M urree.

Tance 10.
L

AETUAL TEMPERATURE, DEPARTURE ¥ROM WOYWAL OF

STB-DIVISION, . ) Tivan daily ot )
ma?ji?:\:m. migli:ﬁm. w ’(lll"‘xc;;”d{;lll(' Magimum, | Misimgm, R‘l’)‘;‘{'

and wininur| ! )

o o o o o ° o
1. Bay Islands . . . . . - . . 823 740, 71 83 -~27 —13 w14
2. Lower Burma . . . .o . . . . . 838 611 740 193 | -—18 ~—1-Q -0 5
3. Upper Burma. . 791 594 678 2¢-7 —11 —05 —06
4. Assam . . - 742 489 615 232 +01 —0'3 +04
6. Beugal . - . . - . - 7€7 529 648 238 —0'4 —J11 +07
6. Orissa . . . . 510 559 65 4 251 —07 —24 +17
7. Chota Nagpnr . “ 74 491 6354 251 ~—11 —1'0 +G8
8. Bihar . - . . . . . . . T+l 490 61" 252 +01 ~18 £10
9. United Provinces, E<st . . . . . - . . . 742 467 €05 27:5 : 1709 J ~0 +18
10. Do. do, West 47 469 608 279 +21 ] ~13 34
11, Punjah, East and North 691 415 553 27y 418 —14 ¢
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ACTUAL TEMPERAIUBE. DRPARTURE PROM NORMAL OF
Svus-pIvisiow. BMonthl
M M Tmean o Mean daily | pae; . : Dail:
maxi(;:gm. mini‘:nm. im‘i;‘lg,big::fn te;xa;e%ﬁtﬁtr " dximum. | Minimoxz, ra;gz,
and minimum
o [ ) ] 3 o o
12. Punjab South-west 707 420 563 287 +2:4 +10 +1'4
*
18, Kashmir . . . . . 42'2 193 30-7 220 +89 +11 +28
14. North-West Frontier Province 661 391 596 269 +0N3 -08 +11
15, Baluchistan . . . 806 YR+ 490 231 +23 —-—03 +2°6G
16. Sind . 766 53'6 650 230 +16 +28 —~13
17. Rajputana, West . . . . 769 495 31 274 +26 +31 —05
18, Do, East . . . - . 764 493 629 271 +1 +18 +08
19. Gujarat . . . . - 840 574 707 266 +22 +28 ~0°6
20. Central Indin, West 597 515 656 289 +13 +25 —-12
21, Do. do, East . . N . . . 747 46'3 60'5 283 +03 —13 +16
22, Berar . . . 837 578 708 259 —05 +14 -~19
23, Central Provinces, West . 80'1 525 863 276 —01 +05 —06
2. Do do, Fast 809 527 668 282 —03 | —05 | +02
25, Konkan . . . . . . 853 680 787 173 +01 +06 -0:5
26, Bombay Deccap . . 844 56-0 02 28'4 ~1-3 +02 —~16
27. Hyderabad, North . . 837 580 09 257 —11 +06 ~17
28, Do., South . . . . 838 60'6 722 232 —2% —11 —~14
29. Mysore . - . 813 58-1 697 233 —17 —08 | —09
80, Malgbar .. I 878 704 791 174 +04 —04 408
31, Madras, South-east . 843 67'8 61 165 —10 +02 -1
82, Do, Deccan .0 . R . . 866 618 742 249 —20 —06 —14
33. Do.”  Cosst, North . 818 637 728 181 —07 —1-6 +09
D:ugnn FROM NOBMAL OF
Tapre 11.
Drvisor, Mean wati- | Mean mini- Mean
! DEPABTUBE FROM,NOEMAL OF ':;’,':t;:g"' !;:r’:t:i:’ tef’n‘,’:f"
Divstox, Mean maxi- | Mean mini- Mean
mum tem- mum tem- tempera-
perature, perature, ture, ° o °
R o o Sind . . . . . +1'6 +28 +2:2
Rajputanas . . +19 +17 +18
Burma . . e . . —1'5 —-08 - -1-1
Bombay . . . . +06 +14 +10
Assam . . . . +01 -—-0'3 —01
; Central India . . . . . +08 +06 +07
Bengal . . —04 -—11 -7
. Central Provinees . . . —02 +04 +01
Bibar and Orissa A . 04 —2:0 —12
. . Hyderabad . .. . —-~19 —0'4 —-I1
United Provincss . +1'4 —10 +0%2
Mysore . - . . . -17 —08 —1'3
Punjab . . . . +20 —07 +06’
. . Madras . « e . —08 —05 —~06
North-West Frontier Province +03 —0'8 -03
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Winds.

11. The 8 hrs. wind data, consistine of observations of

he direction of the wind and of the air movement as regis-
ered by Robinson anemometers, are given in Table B under
she heading “ Wind direction,”” “Wind veloeity ¥ and
“Wind steadiness.”  In these columns are shown the num-
ber of days the wind at 8 hrs. Dblew from each of eight:
points, and the resultant direction of the wind, the mean
‘hourly air movement and the sseadiness derived from these
observations.  The wind resultant is caleulated in all cases
by the use of Lambert’s formula, in which equal valucs are
given to each wind observation irvespective of velocity, The
mean wind directions are shown in Plate I by means of
arrows in the usual manuer,

The wind data for 10 hrs. and 16 hrs. are given in a
similar form in Table A. Under the heading “ Wind
direction ™ are showvn the number of times that each of eight
wind directions was observed at the hours of record, and the
directions of the resultant of winds of unit strength in these
directions. The ratio of the magnitude of the resultant so
obtained to that which it would have if the wind always blew
from the same direction (i.c., throughout the whole of the
observations), is called the wind steadiness and is given as a
percentage, with a table of normals, under the heading
“Wind steadiness,” The mean diurnal movement of the air
at each station and the average montbly value are to be found
under the heading * Wind velocity.”

The figures of the normal values for wind used in Tables
A and B are computed from all available data previous to
1399, or in some cases 1902, and have been published in
Volume XVII of the “ Indian Meteorological Memoirs.”

All anemometers used in India are compared before jssue
with the standard Beckley anemograph at Calcatta Obser-
vatory, but as oniy the instruments with small corrections
are issued no correction has been applied to the values given
in Tables B and C.

Hitherto the factor representing the ratio of air move-
ment to travel of Beckley cups hadin India, as in other coun-
tries, been taken as 3-0 ; but usin 1911 it had been generally
accepted that the factor should be 22 the change to 2:2 was
made in the Monthly Weather Review of January 1912 (see
note on page § there).

(a) As might be expected from the absence of cold
weather storms the winds were lighter than usual in most

I

|

parts of Northern India as well asin Hyderabad and Bombay.
In Mysore and Madras, on the other hand,the vclocity was
above normal.

(5) The steadiness was decidediy low in Bengal and the
North-West  Frontier Proviace, and about the average or
greater than usual elsewhere ; it was remarkably bigh in
Acsgam, the Punjab and Hyderabad.

() The normal northerly element in the mean wind
direction was appreciably weak in Burma, Central India and
Rajputana, It 1s noteworthy that at the level of Leh calms

" or light north-east winds prevailed throughout the month to

the entire exclusion of the usual southerly winds.

Tavre 12,

DBpARTURE FROM NORMAL OF
DIvISON. Hourly wind Wind
velocisy, steadiness,

Burma +02 + 6
Assam . . . . . . . Q +20
Bengal ~03 —12
Bibar and Oris:a —~0'1 + 8
United Provinces -5 + 3
Punjab +01 +11
North-West Fronticr Province —~09 - 17
Sind —~14 +10
Rajputana -~0'5 + 6
Bombay —~0'5 ¥+ 4
Central India —~Q7 — 4
Central Provinces . . . . . 1] + 7
Hyderabad —07 +27
Mysore +16 +14
Madras +1'3 + 7

Humidity and Cloud.

12. The hygrometric data of the month registered at
certain stations are given in Table A. In that table appear
columus giving the means of the wet bulb readings at 10
birs, an®@ at 16 hrs,, of the minimum wet bulb readings, of
the vapour tension and humidity at the same hours, and
also the mean of daily meuns of these elements and of its
departure irom the normal mean. The hygrometric data
are taken from the departmental “Tables for the reduction
of meteorological observations.” The wneans of daily means
are obtained by taking the means of the minimum, 10 hrs.
and 16 hrs. observations and reducing them to true means,
by applying, in ease of vapour tension, the correctious given
on pages XXXVIIT to XLIL and in case of hwmidity the
corrections given on pages XLIV to XLVIII of Volume
XVII of the “Indian Meteorologrical Memoirs.”  These
corrections were determined from the hourly observation data
given in Volumes V, IX and X of the *Indian Meteoro-
logical Memoirs,” The normal values, which bave been

used for obtaining the departures, are the means calculated
In the same way.

The distribution of humidity in each month in India is
exhibited by means of two charts in Plate V. The first
chart shows the departure from normal of 8 hrs. absglute
humidity, and the second that of the relative humidity.

The proportion of cloud is estimated in tenths of the sky
expanse, an overcast sky being denoted by 10 and a cloud-
less sky by O. The monthly means in Table A are the
arithme'ical means of the loud amounts at 10 hrs. and 16
hrs., and the normal means, with which the actuai monthiy
means are compared, are derived from the available cloud
data for the same hours.

The departure from normal of the mean distribution of
cloud amount at & hrs. in each month in Indis is shown in
chart No. 1 of Plate VI, and the diseussion of this and of
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. . , . . HyokoMersY; § mzs, CrLoup,
the hygrometric features is based on the data given in i
Table B. Mean Departure
Normal values for most of the stations in Table B have Drveox. Mty | Departace tonion in| normal Meat | Departuze
been derived from the 3 hrs. recorls of the period 1839-1910. dity. | uormal | MGhes | iniuches) smount | U
. The air was damper than usual, both absolutely and rela- mereRTy: | mereuy.
tively, in Sind, but in the other divisions the hygrometric 7 e —
conditions were sensibly normal. Bibar and Orissa | 17 ] — 2 | 86 | —031| 12 | —0s
Skies were unusually cloudy over the creater part of United Provinces .| 78 | — 8 | 300 | —0l11 20 | —04
y Yy ove g pa
Burma and of the south of the Peninsula, but elsewhere the Puniab - 938 00 32 | —o
cloud amount was either abont the average or in defect. s T -2 2 o0 4
Taste 13. North-West Frontier] 75 + 4 213 + 007 43 +03
Province.
HyaroMBIRY; 6 HEB. Croup, Sind . . 1o +11 -334 +058 2-3 —05
Mean De‘pmtme : Rajputanas . .| 56 — 2 238 + 004, 25 | —01
Diviso, 3 vapour, rom Mean
i | "o quon e povmal | owd (\PESLT | Bombay . @ |+ 1| a0l | c0iz| 12 | —01
dity, | normal. of of at 8 hrg, | mormal, )
mercury. | mercury. Central India .68 + 2 *294 +004 18 ~C4
B Central Provinces .| 64 + 1 *387 ++011 15 —0'3
%
Burma . .8 [ —1 506 | —0291 32 | +12 Hydersbad .. .| 66 | + 2 | 439 | —oo7| 27 | —04
Asam . . .| 92 | —2 | 384 | —o025| 39 | +02 Mysore .o m ] —1 ] 437 | —038] 36 | +08
Bengal . « «! 84 —_9 408 | —-028 14 | —03 Madras . 4w — 3 *597 —-041 29 +01
Rainfall.

13. Rainfall observations are made at about 2,900 sta-
tions in India, The time of observation is 8 hrs. 'The
rainfall data for each province are tabulated in the office of
the local Meteorologist, Diree'or of Land Records, or other
officer in the provinee, and are published iu the provingial
gazettes.

The charts illustrating the distribution of rainfall in the
month under discussion are based in part npin the rainfall
data of the meteorological observatories throughout India,
and in part upon the rainfall statements of the month pub-
lished by the Local Governments.

Plate VIIis based on all the rainfall data available at
the time of publication and shows the normal average rainfall
and the departure of the rainfall from the normal of the
month in the 33 meteorological or rainfall divisions.

The distribution of the total number of rainy days in.
each month is exhibited in chart No. 2 of Plate V1, and
1s based entirely on the data furnished by the meteorological
observatories. A “rainy day” is one on which U'10 inch
or more of rain is received within 24 hours.

The normal figures of rainfall, and of the number of
“rainy days,” in Table B are based on observations which
extend in most cases over a period of 40 or" 50 years ending
in 1910.

Precipitation was either wanting or lighter than usual in
all parts of India with the exception of Lower Burma and
Central India, West. The defect ranged between balf an
inch and one inck in Orissa, Chota Nagpur, the United
Provinces, W est, the Punjab, East and North and the North~
West Frontier Province; it was as much as 2” or 55 per
cent. in Kashmir,

TaBre 14
NUMBER 0F RAINY DAYS. Rarnrazs.
Sez-pivisiow. Departure Pergentage
Actaal, Normal, Actual. Normal. rom de &irture
normal. from normal,
i
y [ k4
1. Bay Islands . . . . . . . . 05 11 034 063 —041 — 63
2. Lower Burms . . . . . . . . 02 02 010 0-09 +0-01 + 11
3. Upper Borma . . . . . . . . 0 03 002 011 —009 — 82
4, Assam . . . . . . . . o7 20 047 077 —030 — 39
5. Bengal . . . . . . . . 0 09 002 044 —042 -— 95
6. Qrigea . . . . . . . . . 0 09 001 051 —050 ~ 98
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NUNDER OF BAINY DAYS. RawvyaLr,
SoB-DIVISiON, Departure l:ﬁ;me:gt;r%e
Aetual. Normal. Actunal. Normal, rom rom
normal. normal,
" " "
4. Chota Nagpur .. . 02 18 0-06 092 —O086 — 03
8. Bibar . 04 12 011 0-59 —048 — 81
9. United Provinces, East 10 14 028 068 —Q-40 - 59
10. Do, do, West . 10 20 087 094 —057 - 61
11. Punjab, East and North . 10 22 o081 ¥ 128 —092 — 15
12. Punjab, South-west 05 12 013 v 049 —086 -— 73
13, Kashwir 3-8 50 171 376 —2:05 — 55
14, North-West Fronticr Province . 20 26 070 1-54 —0'84 — 55
15. Baluchistan . 33 2:7 118 1-25 —007 — 6
16. Sind . . . . 0 o7 003 0-27 —0'24 - 89
17. Rajputana, West . 02 04 006 014 —008 - 57
18. Do, East . 04 09 0-16 035 —019 — 54
19. Gujarat . 0 o1 0-03 004 —001 -— 25
20. Central India, West . 10 07 051 030 +021 + 70
21, Do., East . 05 11 015 051 —0-36 -— 71
22, Berar . . . 02 08 004 031 —027 - 87
23. Central Provinces, West . . 04 10 018 047 —029 — 63
24, Do., East 01 08 004 0-35 —031 — 89
25. Konkan ., 0 02 0 010 . —010 —100
26. Bombay Decean 0 03 0 012 —012 —100
27. Hyderabad, North 0 03 001 012 ~01L — 92
28, Do., South 0 03 0 016 —016. —100-
29. Mysore . . . . . . 0 02 001 011 — 010 — 9L
30, Malabar . . . . \] 05 0 029 —0°29 —~100
31. Madras, South-east . . . . . 12 12 070 084 —0'14 — 17
.
32. Do, Deccan . 01 02 C-05 016 —011 — 69
33, Do, Coast, North ol 03 007 935 —028 — 80
Tasie 15. Razwparrn,
DrvrsioN. Deorart P :
arture ercentage
Actnal, Normal,
BuINPALL, ° norr(i:}a.l. frgrenp?::?r;eal.
Drvreroa. Departure | Percentage " " v
Actual. { Normal, from departure .
normal, [from normal, Siad . 003 027 024 -~ 89
v " v Rajputans . 013 029 ~016 ] ~ 55
Burma . < . . 005 010 —0-06 — 50 .
Bombay . . . 0-01 009 —0-08 — 89
Assam 0447 077 —0r30 — 30
. . Central India 0-33 040 =007 - 17
Bengal , . . . 002 044 —042 — 96
Central Provinees, 009 038 —029 —~ 76
Bihar and Orissa . . . 007 ¢65 —058 — 89
Hyderabad . 0 014 -~ O 14 ~100
United Provinces . . 033 082 —0r49 — 60
Mysore . 0-01 011 —0'10 -0
Punjab . . 026 1-05 ~0'79 — 75
' Madras . 038 057 —~019 | — 33
North-Wast Frontier Provines . 070 1-54 —084 — 55
Mean of India 016 046 —080 — 65
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Snowfall.

I.—AFGHANISTAN.

14. Snow to a total depth of about one foot is reported to
have falien on the hills near Kabul, '

- [
II.—Norru«West FronTiEs Province.

() Wano.—=The statement below shows the character of
snowfall in this area :—

TaBLE 16.
Elevation Number
LocArLITy, in [ Total amount,
feet, falls,

Ft. ins.

Pirghal and Marwatti 11,000 6 1 4

Jani Mela and Kuandighar 9,000 5 0 11

Kotkun . . 7,900 b 0 8

By the end of the month the snow had almost disapp eared
except from the highest peaks of Pirghal and Marwatti.

(8). Tochi (North Waziristan).—Moderate falls occurred
cn the Vezhda hill on the 22nd and 25th.}

(¢) Kohat.—On the Samana range snow fell on the 14th,
21st, 23rd and 26th to a total depth of 24ft.

(4) Hazara.—The following statement
character of snowfall in this area :—

indicates the

Taste 17.
s
Total amount Number Depth of
Locality and its elevation, ((1)31:;:\0: tfla:'tlal oﬁf 3’?3&111 'éﬂ?vﬁ]@d
month, snow fell, | 15th Japuary, -
Ft. In Ft. 1n,

Narang S T . 8,000 8 0 6 nil,
Paludran . . 7,300 6 2 6 nil.
Kagan . . . 6,600 3 9 6 nil.
Jared . . 5,000 0 5 1 nel.
Malkandi ", " 4,500 0 4 1 nil.

" Sundigali . . 7,000 4 4 5 0 8
Jackha o , 6,500 3 5 5 0 5
Dungagali . 8,000 3 2% 6 0 3
Thandiani . . 8,300 4 9 9 0 9

TIT—K asuuir.

The character of the snowfallin this area is indicated by
the statement below :—

Tanre 18.
Number !
Locality, f:ns Total amount, Reyanxs,

Dras . . . . 10 | About 11 inches.

Srinagar . R . R 8 About 7 inches.

Skardua . . . . 4 | Ahout 2 inches.., | Altogether ten falls
occurred on  the
surrounding hills,

Kargil . . . . 5 | Not known but: On the surrounding

. hills there were nine
- probably small. falls aud at the
end of the month
the unmelted re-
sidue varied be-
tween 2” and 2,
IV.—Punias.

() Murree and the kills adjacent to Kahuta.—In Murree
snow fell on nine days, giving a total fall of 1}  with a
maximum on any single day of 6”. The fall did not extend
to the hills adjacent to Kahuta.

(6) Kilba (S¢mla Hills).—On the ranges near Kilba
light snow{fall oceurred on the 10th, 11th, 13th to 15th, 21st,
23rd, 24th and 26th to 28th ; the snow line descended to a
level of 7,000 feet on the 21st, 27th and 28th.

Tasre 19.
DEPTH OF ACCUMULATION AT
THE END OF THE MONTII.
Name of pass or peak,
Reported, Normal,
Feet. * Feet.
Shatal ... e 6 10
Brua . . . 6 9%
Rupin ... 5 9%
Harang ... 1? 6

V.—UNITED PROVINCES.

{a) Garkwal.—Snow to a depth of about two inches fell
on the highest peaks in the north of the district.

(4) Almora.— The total fall of the month was estimated
at 51" in Malla Darma, 4’ in Byans, 34" in Chaudas, 13” in
Malla Johar and 1}” io Malla Danpur. The lowest descent
below the level of the perpetual snows was to a distance of
five miles in Byans.
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TaBre 20. Norru-East Frontier Tracr.
DErTu ov ACOUMTLATION A% (a) Western Section.—Unusually heavy snow fell in the
Name of ptss or peak, %% BTD oR MAR MONMR. early part of the month and closed for a month the Sela
Reported, Normal, and the Tsela hetween the Tawang and Dirang as well as
o the upper road from Tawang to Tsona Jong.
Feet, | Feet, (8) Central and Kastern Sections.—Snow fell steadily
during the first three weeks down to about 7,000 feet.
Nuwe  Ppss " - 8 84 . - \ , .
{¢) Kamrup.—About one foot of snow fell on the Ding-
Lampia es 8 143 deng and about six inches on the Ongla. There was no snow-
Lipulekh  » o . 6 16 fall on the Omkhar, Brangdom and Tongsa.
Binkaru 64 19
Pindari Peak " ™ 1 8
SunMaRT.
Kephini ,, 1 7%
Kuntela 1 T 15. (a) In the mountain zone bordering Upper India there
” . was en the whole considerably less snowfall than usual, and
Millamdhura 1 - 12 at the end of the month the unmelted residue of the
Bagelwar ... 3 accumulations was in general distinctly below the average.
(6) Unusually heavy snow is reported to have fallen in

VI.—~NorTa-East HiMaravas.

Sikkim~There was a total fall of aboul 2 inches at
Yatung.

parts of the North-east Himalayas.

Hexw Ras.
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PLATE I,

INDIA WEATHER CHART

SHEWING THE MONTHLY MEAN OF B HRS. DISTRI-
BUTION OF PHESSURE, WIND DIRECTION

AND WIND YELOCITY.
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INDIA WEATHER CHART
SHEWIKG THE DCPARTURE FROM NORMAL OF THE
MONTHLY MEAN OF 8 HRS. PLESSURE, ‘
JANUARY i817. \
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PLATE 11

]

The chart shows the departure from normal of the wean during the month of 8 hrs. pressure by means of lines drawn for equal

amounts of departure. The numbers are given in thousandths of an dnchl 20 representing 0007 or two hundredths of au inch, &e.
Continuous lines indicate that the pressure waz in excess by amounts indicated by the numnbers attached to the lines, and broken or dotted

lines that it was in defect by amounts indicated by the nminbers attached to thelines.  Two parallel lines near to each other, one continu-

ous and the other broken or dotted, represent the line of no depurture, the dotted line facing the area of deficient pressure or negative-

departures.



INDIA MONTHLY WEATHER REVIEW. JANUARY 1917. PLATE 11,

-

CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MAXIMUM TEMPERATURE.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MOTHLY MEAN OF ABSCLUTE
HURIDITY AT 8 HIRS, )
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.

CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF CLOUD
AMOUNT AT 8 HRS.
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INTRODUCTION.

THIS review of the weather in India during the month of

February, 1917, is based on observatious taken daily
at 8 brs. at 214 stations, and on additional observations
taken at 10 hrs. and 16 hrs. at 12 stations. In the rainfall
summary the dasa furnished by the meteorological ohserva-
tories, and the rainfall statements of the month published by
the Provincial Governments, have been utilized.

The brief notes on solar, magnetic and seismic disturbances
are supplied by the chief ohservateries.
For a statement of the methods adopted in recording and
tabulating the data, for each of the elements of observation,
reference should be made to the introductory portion of the

review for January,

Summary of the chief features of the weather in India during the month.

2. Several disturbances were transmitted into India
from the west, but they failed to give rainfall of any import-
ance over the greater part of north-west India. On the
other hand remarkably wet weather occurred in the Penin-
sula and the central parts of the country, and the rainfall
of the month was far above the average in those areas as
well as locally in north-east India.

The cloud proportion was verv high in Burma, Assam,
Bengal and the greater part of the Peninsula, and was low
generally in north-west India. Relative humidity was in
appreciable defect in the North-West Iromtier Province,
the Punjab and the adjoining distrits of Rajputana, and
was higher than usual in Orissa, the Central Provinces

Central India, Hyderabad, Mysore and the greater part of
the Bombay Presidency. Maximum temperature exceeded
the normal by about 7° in Baluchistan and Kashmir,
6° in the Punjab and the North-West Frontier Province, 5°
in Sind and west Rajputana, and was below the average by
5° in the Madras Deccan, 4° in Hyderabad and Mysore and
3° in Upper Burma, Orissa and the Central Provinces.
Minimum temperature was within 3° of the normal in all
the sub-divisions with the exception of Kashmir where it
was nearly 4° higher than usual

Barometric pressure in the plaias of India as a whole
was in defect by 033",

Solar, magnetic and seismic disturbances. i

KopAIKaNAL OBSERVATORY,

S. Solar Observatisns.—-Observations of the sun for
spots, faculae, and prominences were made on all the days
except two during the moeth.

Swunspots.—Twenty-eight new groups of spots were
observed as against thirty-two in January. The daily
average number was 5°0 and the average. life of a spot was
90 days, the averages for the preceding month being 60

and 4'8 respectively. The distribution of the spots in lati-

tude was as follows :— ¥
Taste 1.

Extreme

Mean
latitudes,

— 0°—10° | 11°—20° | 21°=80° | 1,34:4nde.

North coe 2 6 5 18%4 | 70 & 20¢

South . . . 2 6 7

179 l 6° & 2%

*
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Two small dots which appeared on the 4th near the
east limb of the sun at latitude —16° rapidly developed into
a very large group before reaching the central meridian.
This group was visible until the 16th when it went round the
west limb of the sun.  Displacements and reversals of the C
line were frequent near the group. A ,

Prominences,—~Ninety-two large, four eruptive, aad four
metallic prominenges were reecorded during tbe month.
Prominences reaching a height of 180” were observed on the
12th, 13th, and 16th, and this was the greatest height
recorded. ‘

Magnetic disturbances—* Great” disturbances were
recorded on the 15th and 16th and on the 20th ; * moderate ”
@ ‘sturbances occurred on the 18th and 1¢th.

J. EVERSHED,

Drector,

Kodatkanal and Madras Observatories.

BSeismic records.
6==10° 18" 50” ; 4=T77° 28" 00" ; 4 =2348 m. Subsoil Rock.

Apparatus.—Milne’s Horizoutal Pendulum Seismograph.

Tanre 2.
T
\% To € Tor
Ax:
Ar: 976 26 1 170
Az
Axrrrropk (x) pyg.
Date, Phase. G:rlxvfe’i‘. fé;‘c‘f‘i ‘“gce BEwazRs,
Av. | Ak. | Az, (Km.).
1917. h. m. s.
Feb, 12th{ e P 9 26 42 s PR VRN S . Wlidoningof
ine.
F 10 84 18
» 1bth] eP 32 00 00 RN VO R EUPR SO
iL 2 04 48
M 2 34 06 . 18O L. e
»
F 3 10 12 o | e f oo | ven
» 18thjeP 1 38 o086 so |oee b v | v |Widening of
line,
P 2 09 18 "
» 20th|e P 20 10 80 I w el .

AMPLITUDE (x),
. Dis-
Date, Phase, G:I‘ﬁxfevr_ Fseféoﬁ tazoe BEMABR S,
AN. | Ag, | Az, | (Km0
1917, h, m. s s
Feb. 20th L 20 42 2%
M 20 58 06 e 160 ...
F 22 00 24
,, 2lstje P 10 57 18 A R T Widening of
line, . ,_
F 11 44 00
s 22ndje P 10 27 12
e L 10 30 30
M 10 32 00 o [ | 70
"R 11 13 42
w 25th e P 5 39 12 Widening of
line,
r 6 44 12
T. Royps,
. Assistant Director.

BomBay OBSERVATORY.

4. During the month of February 1917 the traces showed
9 calm days, 17 days of small and 2 days of moderate
disturbance. :

The days of the month selected as “ quiet”” for the pur-

poses of the Magnetic Survey of India are the 2nd, 9th,
13th, 22nd, and 24th. -

The following table represents the magnetic character of
each day during the month.

TaBLR 3,

Day. {Character. Day, Character. v Day. «Character, Day. Character.
1 C 8 o ] 15 M 22 C

2 C 9 € 16 S 23 S

3 C 10 8 17 ) 24 C

4 C 11 ] B S 25 s

5 $ 12 c W 8 26 I
6 8 18 C 20 M 27 s
y 8 14 8 2 8 28 ] 8

€ =calm; 5 = gmall; M » moderate; G = great ; V,iG, = very greut,
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. . AMPLITUDE {8). | Dig.

The mesn observed abgolute values of the several magnetic Date. | Phase, oTme (l;erind tanoe | Raxanis,
eleents reduced to the mean monthly tabulations of the S St IV R W -2y
magnetograms, as also the ranges and the summed ranges of _ -
the horizontal force and declination for the month are as ———e
follows :— b m s

1917. |
Easterly declination . . . 003418 .
Horizontal force . . . . 036873 C. G. S. unit. eb. 220d | P | 9 47 5B SR IR R R Ptah\]x'n(‘er-
Vertical force . . . . 016847 C. G. S. unit. M 10 81 49 VR S Y -
b i i L] - - 04 3 £
Im.lfnatlon . . 24°33'3 . " 0 & 1
Horizental force range . . . 000045 C. G. 8. unit.
Horizontal force summed range * , 000207 C. G. S. unit. »  2bth | *P * 29 21 S I R B 4
Declinstion range . .24 S 5 36 42 -
Declination summed range . 94
5 52 47 33 .
(Norte.—Bummed range means sum without regard o sign of twenty-four ordi-
nates of the diurnal inequality.) F ves F mixed in
the begin-
ing of the
followin g
. . ) distarbance,
Sevsmie records.. » 25th| P *5 56 11 v Lo Lo b 1 vee | P mixed in
B preron:
s .y T -
&=18° 53’ 86”; £ =172° 48’ 56”; 2 =11m. Sulisecl Trap. ing dis-
- ul .
- . . 8 % 234 | ... o] a
Adpparatus.~Miine’s Horizontal Pendulum Seismograph..
E M 6 18 35 IO
E 4. :
TapLE 4 P 838 47 | o ol
! i ke ‘ Thickent
v To € Ta-z » 26th| .. 10 10 to I3 o(?i:f:.“
Axt Sensibility to tilt 1:0 mu. of amplitude on the trace=032"".
One disturbance at about 18d. 14h. is masked by tremors,.
*These values are &s shown by the float record,
AR; 9 21 1
N.. A. F. Moos,
Az: A ; Director,
i Bombay and Alsbag Qiservatories.
AXPrLITUDE (u).’ Disg.
Date. Phase. GT ,;Ef"l‘, lzes':g‘; ““"“—‘ ‘“g“ Ramssxs, .
An, | g Az.{(Km-)- ' 5. Carcvrra (ALIPORE) OBSERVATORY,
o, | | homos Seismie records.
m m : . ‘y
Feb. 12th| .. | 12 16t018 | ... | ... | ... |Thickening F=22° 32" N ; £=88°20' E; % = 6.4 m, Subsoil Alluvial..
N of line, . .
1 th (11] 6 5 des ‘e e I Ty F . L. . .
» 18R n Do, do. dpparatus.—Two. Omori-Ewing Horizontal Pendulum Seisno-
wo }7 6 901 | . ||| v | Do do grapks..
y , P mized in
el R T G B I R e N TABLE .
M| 2 88| .. |.pool.| .. : -
. r
B ¥ mixed i
v [ e e (Fmized n ¥ To 6. To?
» 20th] P (%19 49 48 | ... {..{.. || .. |Pmized in '
tremors,
D3 21 1 66 e 18910 . Ajx:. 29 20 1
P F mixed in
o e fec b | Frxed
n 21st] P | %10 1 11 vee fooe | aee | ees [P DOt wall AB 29 45 1
. marked,. ‘ ' ]
M 11 1 29 e | BB L T
Flavasoas | . o] ]ud . Azt ’ I
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AMPLITUDE (#).| Dis.
Date. Phase. Tirne, Period : tance | REmazgs.

AN
An,| Ae,| Az, | (Bm),

1917, h, m. s

Feh, 18th P 1 30 18 Intensity

8 1 35 54 8

very slight.

6.—S1yrLs OBSERVATORY.

The following table contains a list of earthquakes that
were reported i—

Tasie 6.
" G MT Toter-
. ;.20 Durg. | B9 No, of
Place at which faelt, Date, oé ‘f:’;-gl.x- tion, llz%ise;]- shooks,
geale,
h. m. | seec.
Shillong . . . . {Feb. 11th| 1 10 1 4 1
Ditto . . . el » 12th{ 12 36 1 4 1
Cherat . . . .l » 17th| 23 31 2 6 1
Shillong . . . .| s 24th | 15 45 1 5 1

Solar radiation.—Observations not recorded owing to
absence of officers on war gervice. ‘

The Simla seismograph notes will appear in a future
number of this Review.
GirBerr T. WALKER,

Director-Generab of Observatories, Stmia.

Weather in the Indian Ocean.

7. In the Equatorial belt as represented by Zanzibar and
Seychelles barometric pressure was decidedly below normal,
and rainfall was in marked excess at the former stution and
in slight defect at the latter, Farther south at Mauritius
pressure was normal and rainfatl deficient.

TaBLe 7.
|
4 — Mauritius, { Zanzibar. ’ Seychelles,
‘ 7
Departure from normal of mean pressure 0 —-034 —036
Actual mean wind direction . . E N42° E|N30° W

—— Mauritins, | Zanzibar, Seythelles,
Normal mean wind direction . S83°E|N27PE [ N21I°W
Actual mean wind velocity {miles per 128 108 115
diem). -
Normal mean wind velocity (miles per 162 118 107
diem).
Rainfall departure from normal . . —38:34 +1-88 —247

Depressions and cyclonic storms. ‘

8. No regular cold weather storms entered India in the
course of the month, A shallow depression appeared over
Gujarat during the 1st and after developing ¢n sifu on the
2nd, began travelling north-eastwards on the 3rd. It was
in the east of Central India and the adjoining districts of
the United Provinces on the morning of the 4th and dis-
appeared in the Almora hills during the 5th.  Although only
of slight intensity it was the cause of widespread and in
places beavy rainfall in north-east India, the United Pro-
vinces and the central parts of the country. Ancther dis-
turbance became visible over Gujarat on the T7th; this

travelled eastwards and disappesred over Bengal during the
11th. It was not, however, very active and gave merely a
few light falls of rain, chiefly in Assam, Upper Burma and
the north of the Bombay Deccan, In addition to these two
depressions a wave of low pressure was transmitted across
northern India from the west between the 18th and the 26th
cansing light rain or snow, chiefly along the Himalayas.

At the close of the motith a fairly well marked depression
was entering north-west India from the west.

Pressure.

9. On the mean of the month barometric pressure was
below the noimal throughout the plains; the deficiency was
least (about '015") in Bwma and the north-sast of the

Peninsula, and was greatest (between 04’ and *07") in
north-west India, ‘over most of which area there was an

appreciable excess of temperature, .
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TaBLe 8. The vertical gradients weré weaker than usual in north-
Departare from west .Indla., and above their normal strength in the Central
Division, pormal of mean 8 hrs, Provinces.
pressure,
n
Burma . . . — 014, TasLre 9.
Assam o . —028
Departure Departure ) Departure
. . ~0.
Bengal 32 HiLL STATION. nol;ml Praix starioxw, nf):omn:l presoaruro
Bihar and Orissa . . . —-029 prosture. presgare. d“{;’"’xce'
United Provinces @ —+039 ——
" " "
Punjab . . . . . —051
— J — 06 —t
North-West Frontier Province -—070 Quetta 017 acobabed 066 043
‘Sind . . — 060 Leh +016 Lahore . — 057 | —073
Rajputana . —043 Murree +°007 | Peshawar . — 070 | —077
Bombay . . . . —'041 Simla +007 |Ludhiana . .| —043 | —050
Central India . —040
Darjiling ~034¢ | Dhubri . —024 | +°010
Central Provinces . . . — 025
Mount Abtt —024 | Deesa —031 { —007
Hyderabad . . . . . —016
Mysore . . . . . —023 Pachmarhi —050 | Khandwa . e'022 + 028
Madras . . " —026 Kodaikanal —036 | Madura . —040 | —004
Temperature.

10. Mean maximum temperature of the month was
distinetly above normal in north-east Baluchistan, the North-
West Frontier Province, Kashmir, the Punjab and the
greater part of Sind, and appreciably lower than usual in
the interior districts of the Peninsula as well as in the
extreme north of Burma. Minimum temperature did not

g
|

differ to any great extent from the average, except in the
hills of the e xtreme north where it was in general higher
than usual. No marked hot or cowl waves occurred during
the month, but temperature was considerably above normal
in north-west India from the 14th to the 22nd.

Taerr 10.
- ACTUAL TEMPERATURE, Dnuﬁun PROM NOBMAL OF
SUB-DIVISION. Month! .
| ot R " v, | s, | 25
minimum,

1, BaylIslands . % o . e v v e e e .| ses 748 798 , 100 —13 —0d -—0'9
2. Lower Burms . . K . . . B . . . . 876 665 7o 211 —0'8 -10 +02
3. Upper Burms « . . . e e e e v w4 s26 574 700 25-2 —~30 +07 —87
L S 551 66511 200 —19 +18 —3
6.Bemgal . . . . e v e e e ] w99 59:3 69:6 20-6 ~13 +16 —29
G.Orissa . . . + + T . o« . e« . .} s28 63'3 731 194 —2-8 —01 —2-7
7. Chota Nagpur . . . e v o« e ¢ & .1 wsosm 55'8 681 247 —08 +06 —14
8Bihar . . . . . v v e e v e 548 664 231 —04 +10 —14
9. United Provincés, Bast . e e . . . 773 528 650 246 —0-8 +15 —23
10, Do, do, West . A Y 51-3 64l 256 +03 +1:2 -09
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ACTUAL TEMPERATURE. /Dxumvnn FROM NORMAL OF
Spp-pIvisION. Mean Mean Eg:;!ﬂ Mean daily . Dail
meiam. | o, G e compiatire) T | T uge,
minimum,
© o e ] o [+ .
11. Punjsb, Eastand North . ., . v e e e e 76'2 470 616 292 +50 +05 {445
12.  Do., South-west . . o e e . « . 785 471 62:8 315 +68 +20 +48
18 Kashmir . . . . . . 4 .. . 493 240 3677 %8 | +74 | +36 +38
14. North-West Frontier Province . . . . . . . . 751 447 598 @4 +64 +13 | +5%1
16. Baluchistan . . P . . . . . . . 67-2 381 528 291 + 69 +09 +60:
6.8 . . e . v . e e e | sse | srs | w05 | mz | +47 | 28 | 410
17. Rajputana, West . . . . . . . . . . 827 536 68} T 291 + 49 +09 +4-0
8. Do, East . . . . o« . . o« o . ser | 24 665 285 | +17 | +o1 | s1m
19. Gajarat . . . . . . . . . .. 863 600 e 267 + 10 +15 ~0:5.
20. Central India, West o . - . . . o] 817 531 674 286 0 +13 | —ld&
21, Do, East . . . - . . . . 790 519 655 271 ~ O3 +05 ~0-§
22, Berar . . . . . . B . . . . . 858 60-4 729 250 ~34 +0°1 —35
23. Contral Provinces, West , . . . . . R R . 815 | 851 683 26:3. —2+9 0 —2'9
24, Do, East ., . e« e w e e e 825 57-6 701 24y —31 +02: —33:
25. Konkan . . . . . . . . . . . 848 69.3 770 159 —O1 + 09 —10
26. Bombay Decean . B - &) 588 733 | 291 —23 +02 —~25.
27. Hyderabad, North . . . . . - . . . 85:6 609 73:3 247 —~3:7 —02: —~35
28. Hyderabad, South . R B 5 643 758 224 —4:1 —1'0 —31
20. Mysore . . . . . . ., . . . s4s 62:1 73:1 231 —3% —03 —3z
80. Malabar - e e e v e e e e | 818 732 805 | 146 -03 +01 -0
31. Madras, South-eagt . . . . . - . . . . 876 605 785 182 -~16 +002 —18-
32. Do. Decean . . . . . . . . . . 895 66:3 779 232 —4rQ: —04 » o X
33. Do. Coast, North . . . B . . . . . 850 687 768 16:3 14 ~01 - 1a
DEPARTURE FROX NORMAL OF
Tame 1L
¥ . Drsaston, Mean maxi. | Mean mini- Mean.
DRPARTURE PROM NOBMAL OF mum tem-- | mumtem- | temperas
perature, perature. ture,
Tagral ol |
peratare, peratare, ture. ) ° . °. .
o o : o | Sind . . e . . . +47. +2:8 +38
Burmas . . . . - 17 —08 . 10 Bsjputsua . . - e . +30 +06 < +18
Asem . ., . . . =19 | 418 | —o1 Bombay . . . . . . —o5 | +09 +03-
Bengsl . . PO . —13 +1'6 : +02 Central Indis .. . . o~ | =01 +09 | RS
Biharaod Oriess ., . ., | 18 +0'B —04 Central Provinasss . , . .| —81 +01 —15
United Provinces . . —03\ +14 +0'5 Hyderabad . . . . | —40. —07. —28
Pusijab . . . .. +86 +09 +82 Mysore . . . “ e 4 —35 —0-3 o &'
North-West Frouher Province . .|  +64 +13 +89 Madeas . *. ., . . .| —18 0 —09
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L
Winds.
11. {¢) The air movement was either about the average
or below it except in Assam, the Punjab, Mysore and Madras, TarLe 13,
where it was appreciably stronger than usual.
. : . . DX¥PARTURE FROM NOBMAL OW
4) Winds were even more variable than usual in Bengal, -
the North-West Frontier Province and Sind, but were Drvistox, Hourly wind | Wind
remarkably steady in Assam and Hyderabad. ) velocity. steadiuess.
(¢) The direction of air movement was very unusual in
lower Bengal, the east of Central India and the west of the Burma . AL 0 -2
United Provinces. Assam « e e e T +0'4 +83
- Bengal . . . . . ~01 -— 4
TasLe 12. Bihar and Orissa . . o . 0 -2
United Proviuces . . . . -03 + 3
MEAN WIND DIRECTION, i
' Punjab . . e . . . . +03 + &
BTATION.
Actual, Normal. North-West Frontier Province . . . -09 -22
i Sind . . . . . . . ~11 — 8
Agra . . . . . . §49° W N 53° W Rajputana o v e o« e . ~02 + 4
Lucknow . 4 . S61° W N 74 W Bombsy . . . . . . . -0'6 -1
Nowgong . . . . . §20° W N8 W Central India . . . . . —03 + 4
Sutna . . . . . . s2°'w N 30°'W Central Provinces . . . . . +02 + 3
Berhampore S17° E S 83 W Hyderabad . . . . . . —0'5 +23
Jessore . . . . . . . 8 Ni1ggw Mysore . . . . . . +06 -3
Narainganj . . . . . J BA°W N2rw Madras . . e . . . . +06 + 4
Humidity and cloud.
12. Aqueous vapour and relative humidity were both Hyomouemiy . 8
appreciably in excess in Sind, east Gujarat, the Central SROVERRR: "mE Crow.
Provinces and Central India, and the latter alone in Orissa,
Hyderabad and Mysore, while in the North-West Frontier Drvisiow, Mean |Departare vapost Departure ] Mean |p
Province, the Punjab and north Rajputana the air was drier bumi | Trom | 103MORIR) porpalpy | slond | DETITS
than usual in both respects. Elsewhere the hygrometric dity. | normal. meStary moroar | at 8 hrs, | uovmal.
conditions were fairly normal. :
Skies were unusually clear over north-west India and the %
Andamans, and covered to much more than the customary :
extent in Burma excludlng. Tenasserim, Assam, Bengal and Bibar and Orissa 8| + 6 451 | +039| 28 +0'5
the greater part of the Peninsula. . . -
United Provinces 72 + 2 ‘348 | +°019 21 —0'4
TasLe 14. Punjab . 64 | —9 257 | —020 [ 21 | —1a
North-West Frontier, 64 -7 ‘225 | —019 27 —11
H3GROMETRY ; 8 nas. Crovup. Province.
. 67 + 7 882 | +°066 06 —20
M 3 — . — . .
Dyvston, atear [Departare |, vn;:::( Demﬁnre Nlreag Departare Rajputana . Y 4 239 006 10 -17
humie 1 ension in 1 clou . 5 . )
dity. no:'?nn;.l. ingihes nil:r;?:_ﬂ?f :',“sm]l;:;f li:g:':ﬂl. Bombay - 64 + b 451 + 089 15 +02
mereury. cary. Central India 62 + 7 ‘824 | 4087 19 —0'8
% Central Provinces .| 62 +10 872 | +-0587 20 +01
Burp‘m ' . .| 81 0 *5565 | —020 36 +14 Hyderabad 62 + 8 465 | +°010 23 +08
dpsam . . .l 89 0 457 1 +015 52 + 17 Mysore - 78 + 7 499 | +°018 86 + 13
Bengal . .| 88 +.8 5121 ++028 37 +18 Madras . 79 + 2 ‘684 | + 006 32 +08 -
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Rainfall.

13. Owing to the unusual cbaracter of the disturbances
rainfall was abnormally distributed. It was deficient in the
Bay Islands, Lower Burma, the Punjab, Kashmir, the North
‘West Frontier Province, Baluchistan, Sind and Rujputana
West, and was ahove the normal in almost all other parts of
the country. The excess ranged between 27 and 3” in
Assam, Orissa, the Central Provinces East, Hyderabad

North and the Madras Deccan, and between 1/ and 2" in
Berar, the Central Provinees West, Hyderabad South,
Mysore and Malabar ; while the deficiency was most empha-
tic in Kashmir (24" or 78 per cent.), the North-West
Frontier - Provinee (14” or 97 per cent) and Baluchistan
(12" or 97 per cent.)

TssLE 13.
NUMBER OF BAINY DAYS, RiAINFALL.
SUB-DIVIsIoN. D Peroentage
Actual, Normal. Y Actual Normal, troppariure ploparture

1. Bay Islands . . . . . . . 0 09 (;-07 059 —0'52 — 88
2. Lower Burma . . . . . . . . 03 04 011 028 —017 — 61
3. Upper Burma . . . e . . & 7 04 057 016 +041 +256
4, Assam . . . ’ B . . . . 82 31 381 128 +2:53 +198
5. Bengal . . . . . . . . 24 1'6 122 092 +0-30 + 33
6. Orissa . . . . . . . o . 497 14 385 092 +2:93 +318
% Chota Nagpur . o « « o o o . 25 25 170 138 +032 + 23
8. Bihar . . E . . . . 15 16 075 073 +002 + 3
% United Provinces, East . . . . . . 19 13 105 053 +0'62 + 98
10. Do., West + o« e e 21 16 117 089 +0:28 + 31
11, Punjab, East and North f . . . . . *0b 2-1 013 107 ~0'94 — 88
12. Punjab, South-west . . . . o . . 0 1-4 0 057 —0-57 -—100
13. Kashmir . . . . e . . . . 16 49 072 383 ~261 — 18
14. North-West Frontier Province . . . . 02 30 004 138 —134 -~ 97
16. Baluchistan . . ' . . . . . 02 33 005 1445 ~1:40 -— 97
106. Sind . . . . . . . . . (1} 09 0:02 032 ~—0-30 - 94
17. Rajputana, West . f . . . . . 02 o7 005 R 084 —029 - 85
8. Do, East . . . . . . . 13 08 037 033 +0°04 + 13
19. Gujarat . . . . . . . . (435 03 020 012 08 + 67
20. Central India, West , . . . . . . 17 o7 084 029 +055 +190
21, Do., East . . . . o . . 16 13 078 065 +(13 + 20
22, Berar . . . P . . . . ' 30 08 212 030 +182 +607
23, Qentml Provinces, West .. . . . . a3 1l 213 087 +1:66 +274
24, Ddg., East . . . . . 87 ' 13 330 o077 +2:53 +329

25. Konkan . . . f . » . . . 13 01 076 003 +073 + 2433

' 26. Bombay Deccan « . . . . . . . 186 02 070 -0 +062 +775

27. Hyderabad, North . ' . . ° . . k 27 04 2:48 019 +2:20 +1205
28. Do., South . . B . » . . 18 05 1-30 021 +109 +519
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NUMBER OF RAINY BPAYS, RAINV¥ALL,
SUB-DIVIBION, e .
, Departure Percentage
Actual. Normal, Actual, Normal. from vorwsl. dexﬁ;;\;:lfr,;m
L) " L4
29. Mysore . . . ‘. - . . . . 2:4 02 144 1331 +1'38 +1209
$0. Malabar . . e . . . . . . 21 04 194 019 +175 +921
31, Madras, South-east R . - . . . . 2-1 08 135 052 +0'88,. +160
32. Do.. Deccan . . . . . . . . 28 0 227 0:09 +2:18 + 2422
33. Do, Coast, North . . . . . . . 21 05 116 0-38 +0'78 + 205
™ TABI B 16 RaInpraLe,
R — DivisioN,
Departure § Percentage
RAINPALL, Actual, Normal. from _ departure
normai, |from norpal,
‘Divisiox, . ——
Actual Normal Dc??::: e PE:F:?{\‘;?: Sind : . iy
‘ ‘| normal. |from normal. - ) ' : ) 0-02 032 —0-30 - 94
Rajputana . . . 025 038 ~-0-08 - 24
L3 " "
Burma . . . . .| o039 o] +019 + 95 Bombay -+« .« 03] 008 +047 +587
Asssm . . . . 381 18| 4253 +198 Contral India ... .| o081 ow +0'34 + 72
Bengal . . . . . 1-22 092 +030 + 33 Central Provinees . . o 258 o5y +2:01 +353
Bibar and Orissa . . 74| om| w08l | 4 &7 Hydembad . . . .1 180} o020| +169| 4845
United Provinces . . 142 073 + 039 + 58 Mysore . * o . 144 011 +1:83 +1209
Punjab . . . . 010 095 | & —085 — 89 Madras . . . ' . 1-45 0-40 l +1-05 + 263
North-West Frontier Province 004 | 188} —134| — 97 Mean of India N B © § 0 I % 4 ' +0°58 +109
Snowfall.

T—AreHANISTAN,

14, A slight fall of snow 1is reported to have cccurred on
the Hindu Kush.

ad ¥
I1.—Nouti-West Froxtixk PrRoVINCE.

(a) Wano—No snow fell on the mountains in the
Wano Agency.

(6) Kokat.—There was mno snowfall on the Samana
range.

T1T.—KasuMiz.

(@) Srimagar.—Slight rain and smow {fell ou three
days during the last week.

(6) Skardu.—There were very slight falls on the
highest peaks of the surrounding hills on the
16th, 21st and 23rd.

(¢) Dras.—Snow fell on nine days to a total depth
of about one foot. )

{¢) Kargil.—There were altogether five falls on the
surrounding mountamns and three of these
descended to the level of the station. The
total quantity received during the month was
estimated at 1 foot on the Archulla, 104” on
the Samenulla, 9” on the Nakthulla, 54" on the
Narianulla and about 4" on the Pazgolla.

The statement below shows the estimated depth of ¢he

unmelted residue of the accumulations on the last da

month § —=

Archulls
Samenulla
Nakt hulla
Narianulla
Pazgolla
Barulla

Kilba

(Semla
follows :—

4*h
bth
9th
10th

TanLe 17.

2 feet,
. . . . 2,
. PR o . 1 foot.

. . . . 4 to 5 inches,
. - . . 4105 ”
. . . . 4 to 5 »

IV.—Punisz,

IIills) .—Snow fell on seven days
TaBrLe 18.
3rd down to 8,000 feet where the depth was 1 inch,

1 5Y75() » » » 39 3 9
bE] 7’()()() b g 9 b1 b2} 2 $3 ]
1" 87()00 b2l b2l 2 3 2 b ]
3 7:000 3 » b 3 2 »
) 7;000 I 1 2

21st
22nd

b2 7)000 b ”

o
<

y of the

as
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All the passes were closed, and on the 28th the depths
of accumtlation were :—

TasLe 19.
Name of pass- Reported. - Normale
Shatul K . . . 8 fect. 123 feet.
Broa . . . P . 3 13% .,
Rupin s " . . . 7 . 13 -,
H&P&Ug . . ] . 8 ” ) 8 2

V.—Unirep Provinces.

(a) Garkwal —Snow toa depth of about 2’ is reported
to have fallen on the higher peaks in the north of the
distriet, .

(8) Aimora~—The total fall of the month was estimated
at about 4’ in Byans and Chaudas, and 7} in Malla Darma.

Tazre 20.
DEPTH OF ACCUMULATION
AT THE END OF THE MONTH,
Name of pass orpeak,
: Reported, Normal.
Nuwe DPass . . . .. 14 feet. 37 feet.
Lampm . . . . 9 , 21
Binkarg ,, . . 9 24
Lipulekk , . . AN 8 19
.
Soumary.

15. The snowfall of the month in the mountain zone
bordering upper India was much below the normal.

Hemnas,
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The lines of the abuve chart represent isobars or lines of equal barometric pressure, the numbers attached indicating the barometric

pressure in inches and being drawn for differences of pressure of *05 inch.  The isobars in the Bay of Bengal are filled in by means of the
shore observations, and by compurison with the normal distribution of pressure.

The wean 5 bra. wind directions of the month are shewn by means of arrows flying with the wind, and are calculated by means of
Lambert’s formula applied to the winds as given in Table B of the 8 hrs. obgervations.  The mean wind directions for the hill stations are
indicated by broken arrows to distinguish them from the wind arrows for the plain stations.  The mean velocity of the winds during the

rionth is shewn by the {vllowing notation:—

Velocity of 0to 2 miles per hour ... one feather added 1o the wind arrow.
" a o 2to 5, s two feathers |, . ' "
wooow 010 three " woow »

. L, Wt 20 ... four ' " . W "
aver 20, “w five ' . . ' .

Wind strengths are based on fuctor 22 for the standard type of Beckley Robinson snemograph, instead of 3:0 ax used for this plate

up to Decenber 1911 melusive.
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ho chart shows the departure from normal of the mean during the month of 5 brs. pressure by means of lines drawn for equal
The pumbers are given in thousandthe of en inch, 20 yepresenting 0207 or two hundredths of an inch, &c.

wnounts of departure.
te indicated by the numben attached to the lines, and broken or dotted

Continuous lnes indicate that the pressure was in excess by
lines that it was in defect by amounts indicated by the numbers attachod to the imes. Two purallel lines near to each other, one continu-
ous sud the other broken or dotted, represent the line of no departurs, the dotted line fuving the area of deficient pressure or negative

1O

dopartures.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MAXIMUM TEMPERATURE.
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CHART SHEWING THE DEFARTURL FROM NORMAL
GF THE MONTHLY MEAN OF DAL
MIMNIMUM TEMPLIRATURE,
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MEAN TEMPERATURE.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF ABSOLUTE
HUMIDITY AT 8 HRS.

L

-
L

CHART SHEWING THE 2EPA
OF THE MONTHLY FIEZA!
HUMIDITY a0 8 +F




INDIA MONTHLY WEATHER REVIEW. FEBRUARY 1817, PLATE VI,

CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF CLOUD
AMCOUNT AT 8 HRS,

: '//11“1@
”Z ,
+30f 5

CHART SHEWING THE TOTAL NUMBER OF DAYS IN THE
MONTH OMN WHICH RAINFALL EQUALLED OR
EXCEEDED 010 INCH.
(BASED ON THE RETURNS OF TABLE B.)
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INDIA WEATHER CHART

i

SHEWIMG MORNAL MONTHLY RAINFALL AND THE |
UEPARTURE FROM NORMAL OF THE '
AUTUAL MONTHLY RAINFALL. !
FEBRUARY 917, !
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the numbers above these give the de parture fren normel 0 U

The country is divided into 33 arens as shewe in ¢ }w Yot Do,

1. Bay Islands
2. Lower Burma
3. Upper Burmua
:. gssum
V. Bengal
: g “riaf:
; - Chota Nagpur
i 8. Bihar "ep
: . United Provinees, Fast

Fhe vumabuors in that Distcorrespond with the red numbers on the chart,

Tl nuwebers i brockets on the cheet eive the averags aver the divisions of the normal monthly rainfall ,
sweave cotaad rsinfall over the divisions.

10, Uniied Provigecs, West G 28, Hyderabad, South

1. Punjad, h‘mt wnd Morth itrad Indis, Weost 29.  Mysore

12. Do, Hatiracst In, Fast 30, Mulabar

13. K m«hmir Bavar 31.  Madras, Southeast

14, Northwest Frontioe Proviece Contrsl Provinees, Wt 3. Madrus, Decean

15, Balichisfan Fast 35 Madras Coast, Norih

L bind

VL Hajpuiang, Wl

Hajpulags, Mast,
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GOVERNMENT OF INDIA.
METEOROLOGICATL, DEPARTMENT.

MONTHLY WEATHER REVIEW

PUBLISHED BY ORDER OF

THE GOVERNMENT OF INDIA.

CALCUTTA, MARCH, 1917.

INTRODUCTION.

HIS review of the weather in India during the month

of March, 1917, is based on observations taken daily

at 8 hrs. at 214 stations, and on additional observations

taken at 10 hrs, and 16 brs. at 11 stations. In the rainfall

summary have been utilized the data furnished by the meteo-

rlogical observatories, and the rainfall statements of the
month published by the Provincial Governments.

The brief notes onsolar, seismic and magnetic disturbances
are supplied by the chief observatories in the Indian area.

For a statement of the methods adopted in recording
and tabulating the data, for each of the clements of observas
tion, reference should be made to the introductory portion of
the review for January,

Summary of the chief features of the weather in India during the month.

2. Several disturbances of the cold weather type ap-
peared, but the precipitation associated with them occurred
chiefly along the North-West Frontier, so thatover neatly the
whole tract stretching eastwards from the Indus to Upper
Burina weatber was unusually dry. In most of the Pen-
insula, including the Central Provinces as well as in Lower
Burma and Central India Fast, on the other hand, thunder-
storms were more frequent than usual and the month’s
nainfall was largely above normal.

Of climatic elements other than rainfall the quantity
of cloud was decidedly low in Assam, Bengal, Sind and
Kashmir, and high m DBurma, Hyderabad, Mysore and
Madras. Humidity was largely in defect in the Punjab and
markedly in excess in Sind. Temperature was within 2°
of the normal except in the Central Provinces and Hydera-

bad, where it was 3° lower than usuaal.

Barometric pressure in the plaing of India as a whole was
in defect by 007",

Solar, magnetic and seismic disturbances.

KoniikaNAL OBSERVATORY.

3, Solar Observations.—No solar observations were pos-
sible on one day in the month and on four other days the
prominence record was imperfect.

Sunspots.—Twenty-four new groups of spots were re-
corded in the month—three of them containing fairly large
spots. The daily average number was 56 aud the average

life of a spot was 65 days. The distribution of the spots
in latitude was as follows :—» .
TasLE 1.

" Mean Extreme

L J— ° —" —
— 0°—10 1e—20°} 21° 30°I 81°~40° 1atitude, latitades,

North . ‘ 4 9 2 1 15°0 6°, 33°
South . 1 6 1. 16°9 | 10°, 302

<« .‘UN "8 [TYI™2N
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The appearance of spots at 33° and 30° is an excep-
tional circumstance for this part of the cycle. They were,
however, very small ones and the formeér group was seen on
only one day.

Disturbances in Cand Dy were frequently recorded near
spots. '

Prominences.—There was exceptional activity during the
month. One hundred and twenty-three large (60" or more
in height), nine metallic, and six eruptive prominences were
recorded. The tallest of them was a slanting cone photo-
graphed in the north-east quadrant on the 8th. The base
gradually ross till in about 2 hours it was 120" from the
Timb. The total height of the prominence was 450". On
the 19th there were three prominences, in three different
quadrants, which were respectively 180", 246", and 215" in
height.

Magnetie  disturbances.—< Moderate > maguetic disturb-
ances were recorded from the 4th to the 6th, on the 20th,
21st, 23rd and 25th.

J. Eversuep,
Director,
Kodaikanal and Madras Observatories.

Seismic records.

&:==10°13 50” ; =AT1°28" 00”; 4=2,343 m. Subsoil Rock,
Apparatus,—Milne's Horizontal Pendulum Seismograph.

TasLe 2.
) r
\Y To (& Tor
Axn:
. Ax: 9-76 170 1 26
Az:
AMPLITUDE (u).| Dig.
Date, Phase. GHLIn.eT. (1:":33(.1 ‘“‘X“ ‘REMARKS.
An,| Ae.| Az. | (Km.).
T Thl m s B A R
1517,
March 14th ¢ P 1 15 18 . " Widening
of liue,
F 1 25 24
, 1Bth|eP O 34 06 "
¢ L 0o 54 12 . .
M 1 01 00 o 70
F 2 01 30 o
, 16th;eP 3 30 18 v« | Witenivg
of line.
F 4 04 30
|

J. Eversuep,

Director.

Bousiy OBSERVATORY.
Alibag magnetic record.

4. Durint the month of March 1917 the traces showed
11 calm days, and 20 days of small disturbance.

The days of the month selected as “ quiet ”’ for the
purposes of the Magnetic Survey of India are the 2nd, 11th,
18th, 19th and 2Yth.

The following table represents the magnetic character
of each day during the month :—

TabLE 3.
Day. |Character. Day, |Charscter Day. |Character,, Day. | Character,

1 S 9 8 17 S 25 s
2 C 10 3 18 C 26 ¢
3 8 11 c 19 C 27 s
4 8 12 C 20 ] 23 ¢
5 s 13 $ 21 8 29 C
6 S 14 N 22 S 30 C
7 c 15 S 23 s 31 [
8 S 16 3 24 C

C=calm ; S=small ; M=moderate ; G==great; V. G,==very great.

The mean observed absolute values of the several
magunetic elements reduced to the mean monthly tabulations
of the magnetograms as also the ranges and the summed
ranges of the horizontal force and declination for the month
are as follows i—

Easterly declination . . . . 0°34' 19"

. 036881 C.G.S. unit.
. 016852 C.G.S. ,,

. 24°38"4,

. 000085 C.G.S. unit,

Horizontal force . . .
Vertical force . .

Inclination . . .

Horizontal force range

”» » summed range . « 000406 C.G.S, ,,
Declination range . R
" sumined range . . 124,

(NoT1R,~Sumrmed range means sum withoutregard to sign of tne twenty-four ovdinates of
© the dinrngl inequslity.)
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Seismie records.

$=18° 53” 36”7 ; A="T72° 48’ 56" ; %4=11 m. Subsoil Trap.

.

Apparatus.—Milue’s Horszontal Pendulum Sedsmograph.

TasLE 4.
\Y To ; _r
€ To?
AN:
AE: 9 21 1
Az:
AMPLITUDE (u),]
.. Dis-
Date. Phase, GT){}"‘?I f;”:\"”d "‘Z"’e REMARXS,
An. | Ae, | Az. (Km.).
1917. h. m. =
Mar. 1st | .. 5 59t062 vee . . vee | Thickening
of line,
o Gih P . res vas Beginning
doubtful,
M 4 34 28 e 122
F 4 42 18 e [T R ..
w 15th | P *0 24 44
M 0 55 & . 100 cee
F veenne s A vee | End mixed
intremoss,
;, 2lﬁt 3 54 0 rer ves o m e Thickcn!ng
of line.
» 24th 4o 4 4 O OO R T RN Do.
» Blst| e 17 33 0 [PV R TP Do,

Sensibility to tilt 10 mm. of amplitude on the trace =0-32".
* This value is as shown by the flon} record.

N. A. F. Moos,
Director,
Bombay and dlibag Observatories

5,~—CatcuTia (AriPorE) OBSERVATORY,
Seismee records.
¢ 22° 82’ N 32 =88° 20’ E; 4 =64 m. Subsoil Trap.
dpparatus—Tu o Omori-Ewéng Horizontal Pemdvlum Scts

mographs.
TanLE 5.
T
v To
€ To?
AN 29 20 1
Az : 29 45 1
Az:
AMPLITUDE (u). Dis-
bate. onase, | (T | B || % | pruaans
An, [Ae. |Az. [ {Km,)
1917. h, m. s
March15thy P 0 23 12 BS .o} vee | vee e
8 0 30 30 75
L 0 43 12 1290
M 050 6 [120 |86 69 ..
F 119 42

6.—~S1MrA OBSERVATORY.

The following table contains a list of earthquakes that
were reported :—— '

TaBLE 6.
Inten-
) G. M. T. | pura.. aity [Number
Place at which felt, Date, of earth- | {ion, | Rossi- o Rexangs,
quake, " Forel | shocks,
scale.
h. m.| see.
Junagadh Mar, 29th | 12 15 6 3 1
(Kathiawar).

Hoti (District
P cshawar.)

» Slst [ 12 00 60 5 1

Solar radiation.—Qbservations not recorded owing to the
absence of officers on war service. :

The Simla Seismograph notes will appear in a future
number of this Review.

G. C. Siypson,

Offg, Director-General of Observatories, Simla.
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Weather in the Indian Ocean.

7. In the west of the equatorial belt as represented by
Zanzibar and Seychelles the barometer stood below its normal
height, winds were abnormal in direction and weather was

unusually dry.

Tane 7.
———— Mauritias, | Zanzibar. Seychelles,
Departure from normal of mean pressure ’ —026 ~019
Actual mean wind direction "'é N2 E| N4 W
Normal mean wind direction SN % ST E|XNIPW
Actual mean wind velocity (miles per é 91 108
diem). g
Norwal mean wind veiocity (miles per 3 94 86
diem). =
Rainfall departure from normal . —1'55 —~813

Depressions and cyclonic storms.

8. In northern India the disturbances of the cold
weather type which constifute the chief feature of the
weather of the period December to February are in March
of comparatively rare occurrence and their paths occupy a
more northerly pesition. During the month under review
no less than eight such disturbances occurred, and of these

half the number advanced along more southerly tracks than
asual. With the exception of two all the disturbances were
feeble barometrically ; all of them were, }mwex_ver, atten'ded
with precipitation in north-west India, obiefly in the hills,
and in the case of the first two disturbances of the month
there was rain also in Bengal and Assam.

Pressure.

9. Atmospheric pressure in the plains was on the mean of
the month ‘007" Jower than usual. Phe defect was not,
however, entirely general, for over a large part of north-
}elaysthlndra and of the United Provinces pressure tended to be

lg .

TaBLE 8,
DivisioxN. norgixfagt? u;‘i::‘()én hrs,
pressure,
"

Burms T . PR . . . —022
Agsam N . . . . . + 008
Bengal e . . AN . . . 0
Bihar and Orisss , . . N . . . + 007
United Provinces , . . . . . . +910
Punjsb .. . .. . . —~002
North-West Frontier Provines . . . . - 023
Sind . . . . . . ’ . —008
Rajputans , , . . . . . . ~—011
Bombay . . o . . . . . -—-018
Central Indin . . . . . . . 009
Central Provinces, . . . . . . 005
Hyderabad . . . . . . . 0
Mysore s % . . . . . . —015
Madras . . . . . . . . ~-016

The vertical gradient was on the whole of about normal
strength,

TasLe Y.

Depsrture Departure {Departure

: Tom from of
R [ B e
A. B. B—A.

[ ]
¥ »
o

Quetta . . . —-019 |Jscobabad , . ~003} +°-010
Léh . . . ~+022 | Lahore . of —007 | +'018

Murres . . .| ~~015 |[Pshawar . —015 Q
Simla . . ++013 [Ladhiana . 4 +006 | =--00%
Darjiling R .| —006 |Dhubri W ) +010 ) 4018
Mount Abu . o ——013 |Decss . . . =009} +°006
Pachmarhi ! 031 |Khondws . ,| ~008} +°023
Kodaikanal . .| —038 |Madura . ) ~0281 +-007

MarcH, 1917.
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10. Temparature conditions approximated élosely to the
normal except in the Madras Deccan, Hyderabad and the

Temperature.

Central Provinces proper, where maximum temperature was
lower than usual by 5° or more.

Tasre 10,

ACTUAL TEMPERATURE, DEPARTURE FBOM NORMAL O

SUB-DIVISION. Mean Mo | meanod | Mean daity . N 2.
PR minimum. e andteraperstare. | | ] g

] {_minimum.

1 Bay Islands . . . . R R 67 817 947 —23 +04 | —27
2. Lower Burma . . . . . . . . . 909 715 §1'2 194 —08 +03 —11
8. Upper Burma . ., Y 3 645 783 277 —04 +07 —11
4, Assam . . . . . . . . . . 830 600 714 230 -06 —04 —Q 2
5. Bengal . . . . . ’ . . . . 881 650 766 231 —13 —17 +04
6. Orissa . . . . . . . . . . . 90:8 678 793 230 ~2'1 —~2'5 +04
7. Chota Nagpur . B . . . . . . . 901 628 765 273 ~08 -05 —0-3
8. Bihar . . . . . .. . . . 887 617 752 26'9 —15 —-17 +02
9. United Provinecs, East . . . . . . . 883 595 739 288 —23 —1-3 —10
10. Do.  do,  West . S T £ 583 728 289 -7 —11 —06
1i. Punjab, East and North =~ . v . . . 834 652 693 28-3 +02 -09 +11
12. Do, South-west . . . . . . . . 838 §4'8 69'3 230 +0'6 —10 +1:G
13. Kashmir . . . . . . . . . . 53'8 313 42'5 225 +1'4 —0¢ +16
14. North-West Frontier Province N . . . . . Y79 Ba-l 650 259 —07 g —13 +06
15. Baluchistan . . . . . . . . . 690 420 56'5 270 —05 —19 +1°4
16. Bind . . . . . . . N . . 874 €28 751 245 —10 —0'5 —05
17. Rajputana, West e B T 616 758 284 +01 —17 +18
18. Do., Esast . . N . . . . . 890 610 750 281 ~1'3 —1'4 +01
19. Gujarat . . . . . . . . . . 91'56 656 786 259 06 +0°2 —08
20, Central Indla, West . . « . . . 907 608 VEX 301 —09 —02 —07
21, Do. do.,, Kast . . o ' . . . . §8'8 588 738 800 —2'5 —21 —04
22 Berar . . . . o . . . . . 941 666 £0-3 275 —27 —17 —10
23. Central Provinces, West R o . . . . 908 617 - 763 291 -39 —24 —1'3
24, Do. do,, East . . ' . . . . 90°7 632 769 276 —41 —2'5 —1'6
26. Bonkan . . . . . . . . . . 872 718 95 154 +0'3 —1'4 +17
26, Bombay Deccan . . o . o . . . 946 636 791 310 —21 —1'8 -0'3
27. Hyderabad, North % . . . . . . . 93'1 67-2 802 259 -35 —138 —2'2
28, Do, South . . . . B B . . 941 698 819 243 —33 —1'9 -14
29, Mysore . . . . . ¢ . . . . 903 654 718 24-8 —2'5 —07 —18

SOgMalabar . . . . . . . . . . 890 755 823 138 —04 —04 o
8l Madras, South-east , -~ . e U 129 819 188 | —13 +02 | -17
32, Do. Deccan . . R R . . . . . 968 710 839 258 —4'3 -—18 -24
8. Do. Cosst,North . . ., T X 717 805 175 —13 —14 | —01

——— -

-y
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DEPARTURE FROM NORMAL OF
Tapee 11. Diviston, Mean Mean Mean
- maximum tmiuimum tempera-
DEPARTURE FEOM NORMAL 07 temperature, temperature, tare.
Divisiox. Mean Mean Mean
maximum minimum teraperae ° © °
temperature. [temperature. A_H_ture.ﬂ._
. . . Sind  + . o« o« . .| =10 —05 -0
Burma . . . o . .| —06 +0'5 0 Rajputans . . . . .| —07} -—13 —11
Assam . . . . —06 —04 —08 Bombay . . . . . —09 —08 -0
Bengal .+ . . . . —-13 —17 —~16 Central India . . . . —17 —12 ~15
Bihar and Orissa . e e —14 —16 —15 Ceuntral Provinces . . . —33 —2:2 -29
United Provinces . T —20 13 —17 Hyderabad . L + —34 —17 —2'5
Punjeb . . . . . +03 —09 —03 Mysore . . . . . . —2'5 —07 ~16
North-West Fronticy Province . —07 —13 —-11 Madras . . . . . . ! —17 —06 ~~12
Winds.
11. (a) The rate of air movement was appreciably less
than usual in Bengal, the North-West Frontier Province, DEPABTURE ¥ROM NOBMAL OF
Sind, Central India and Hyderabad, and was well above
the normal in the Punjab and Mysore. 5
. . - IVIBION,
_ (b) The steadiness was low in Burma, Bengal, Bihar and . '
Orissa, the United Provinces, Central India and Mysore, Tomsamd | tenimgss.
but was high in Assam, Rajputana, Bombay and Hydera-
bad. .
(©) Winds were more westerly or less southerly than .
usual in south Bengal, thus indicating a diminished inflow North-West Frontier Province o e . —03 -2
of moist air from the head of the Bay into north-east India.
At the leveb of Darjiling, where as a rule south-east winds Sind . . . e —12 — 3
prevail, the actual direction was due west.
TiBLE 12. Rajputana . . . . .. . +03 + 8
DEPARTURE FROX NORMAL OF Bombay . . . . . . . —04 + 8
Divisiow,
Hourly wind Wind K
velocity. steadiness. Central India . . . . . . —05 —21
Burma . . . . R - . [¢3 —13 Central Provinces . . A . . 0 —2
Agsom . . . . e . . 0 +15
: Hyderabad . . . . T . ~06 +14
Bengal . . . . . . —09 —11
Bihar aud Orissa . ‘s . e . . —02 — 6 Mysore o . . . o . +08 -9
United Provinces . . N . . —02 —12
Madras . . . . s e . +04 + 1
Pamjab . . . . ... +12 S+ 2

Humidity and cloud.

12. There was more than the customary amount of
vapour in the air in lower Sind, the east of the Central
Provinces and locally in the Madras Deccan, and the relative
humidity also wasabove normal in these areas as well as in the
east of Central India. The air was on the other hard drier
than usual in both respects in the Punjab and the North-West
Frontier Province ; while in Bengal, Bihar, Orissa, Hydera-
bad and Mysore a low vapour pressure was associated with

a nearly normal relative humidity. Elsewhere the depar~
tures from normal were small and of no significance.

The distribution of cloud agreed in its main features with
that of rainfall. There was considerably less eloud than
vsual in Kashmir, Sind, Rajputana, the south-west Punjab,
Central India West, Bengal and Assam, but in most other
parts of the country the cloud amount was either about the
average or in excess.
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HYGROMETRY; 8 HBE, Croup.
TanLe 13.
Mean Departnro
HYGROMRTRE ; 8 HES, Croun. DIvISION. h
. e o, | Dartornulonn | nomat | clona | Deparere
Mean |Devarture dity. | wormal, mcélfm " l(lxlfdles ::n 80 ll:xrr‘ag. normal.
DXVISIO’- vapour f Mea; mereury, mereury.
#{“;ﬁ?_ De ﬁ;;lure t«ens;i)"ﬁ1 in u;?g:ul v:luu:i1 De{ggt{‘f‘nre
dity. { portual. mglfws io 1oufches 8‘:“8‘0;11;?. normal, PN RO
| mercury, | merenry,
i _ | %
% i J - Sind . . .| 62 + 8 448 | +042 14 —Q'0
purma . .| 7 i —1] es| o s3] 408 Rajputana . 37 | —~3| -267| —08| 19| —o04
I ) .
Assam . . i 81 J —_2 529 ‘; —018 30 —11 Bombay . . 57 —2 *486 —020 16 +02
Bengfd . . 78 [ —1 593 ? 043 9.3 —07 Central India .| 438 + 1 313 —009 18 —02
} . .
Bibar and Orissa .| 60 | — 1 '462; —031 231 +02 Central Provinces . ' 45 + 4| 362 +-014 20| +04
United Provinces .| %3 ; — 2 ‘358 | —025 18 0 Hyderabad . . 51 -1 472 | —036 18 +06
Punjab . -8 303 | —051 31| —02 Mysore . .| 60 — 2| 485 | —046 23] +07
North-West Frontier] 63 ” — 35 ‘304 | —055 39| —01 Madras . .74 + 1 736 | —017 29| +0¢6
Province, ; , |
! {
. Rainfall.

13. Weather was unsettled almost continuously over
northern India owing to the advance into that area of
several disturbances of the cold weather type from the high
lands to the west of the Indus, but the associated precipita-
tion was comparatively light except along the North-West
Frontier. Further the usual influx of comparatively moist
air across the Bengal coast was very weak and unusually dry
weather accordingly prevailed over north-east India during
the greater part of the month.

Series of thunderstorms oceurred in the Peninsula
including the Central Provinces, chiofly during the fourth
week, and were in many places attended with beavier rain
than is ordinarily the case.

On the south coast of Burma thundershowers were of
almost daily occurrence from the 19th onwards; while in

the interior of Burma the weather was drier even than
usual.

The total rainfall of the month was below the normal in
Upper Burma, Assam, Bengal, Chota Nagpur, Bihar, the
Punjab and Kashmir, and normal or in excess over the rest
of the country. The largest defeet occurred in Assam which
received 1}” against a normal of about 4, while in the
region of excess the fall was unusually heavy for the time
of year in the Bay Islands (423" or 469 per cent.) and
Hyderabad South (+1}" or 321 per cent.).

The distribution of rainfall was thus rather unusual, and
in north-east India it was in marked contrast to that of

February,

TaBre 14.
f
NUMBER OF BAINY DAYXE, RAINPALL,
SUB-pIVIBION, Percentago
Actual, Normwal, Actual, 1 Normsl. h‘gﬁf"ﬁ%‘;,. trg&n:ggl:i!'
B L4 ” ”

1. Bay Islands . . . . . . . . 45 o7 273 048 + 226 + 469
\2. Lower Burma . . . . . . . 0 15 o7 100 056 + 044 + 79
3. Upper Burwa o ., . . e . 03 09 008 046 — 038 — 88
4, Afsam . . . . . . . e . 34 65 1-28 3-89 — 261 — 67
5. Bengal . e . . - . . . 16 23 071 156 — 085 — 54
6 Orissa . . . . o, e e e 24 19 123 113 + 010 + 9
7. Chota Nagpur . . . ) vy v 17 18 064 084 — 020 — 24
’ . . . 11 10 037 047 | — 010 — 21

8. Bihar . » . . o

—
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NUMBER OF RAINY DAYS, BAINFALL,
SUB-DIVISION,
Actual, Normal, Actual, Normal, De‘??cfffre deﬁg:t?:l;»ﬁfgm
normal, normal,
" " "

9. United Provinces, Bast’ R ¢ . . . . 08 07 026 028 — 002 —_—
10. Do. do, West . . . . . . 18 11 062 051 + 011 + 22
11. Punjab, East and North . . . . . . 13 17 040 0-81 — 041 — 51
12. Do, South-west . . s . . . . 13 ) 15 044 054 — 0-10 — 19
13. Kashmir . . e . . . . . 53 58 256 390 — 1'34 - 34
14. North«West Frontier Province . . . . . 44 39 2-18 199 + 019 + 10
15. Baluchistan  «  » o e+ s 35 33 161 129 + 032 + 25
16. Sind . . e . . . . . o5 05 017 019 — 002 — 11
17. Bajputana, West . f B . . . . 03 04 007 012 — (05 — 42
8. Do., East v . . . . . 06 05 021 019 9 + 002 + 11
19, Gujarat . e v e e e e 0 01 0 004 — 004 —100
20, Central India, West PR . . . . 02 03 005 012 — 007 — 58
21. Do. do, East o . . . . . 13 06 078 022 + 056 +255
22. Berar ' . . . . . . . . . 15 07 076 028 ”+ 048 +171
93, Central Provinces, West . o R . . . 17 09 076 042 + 081 + 81
24. Do, do. East B N . . . . 21 12 103 058 + 045 + 78
25. Konfan .+« % % e . e . 02 01 010 006 + 004 + 67
26. Bombay Deccan . . . N . . . 06 03 028 016 + 0113 + 87
27. Hyderabad, North P . . . . . 15 08 088 0-38 + 050 +132
28. Do, .South @ ' . R . . . 14 07 160 0-38 + 122 +321
28. Mysore . . N M . . . . . 11 o6 060 030 + 030 +100
30, Mealabar . . I . . . . . 18 09 119 0'60 + 069 +138
8. Msdras, Sontheeast  + . . .. o . 18 08 117 051 + 066 +129
32. . Do. Deccan . e . . . . 06 01 035 017 + 018 +108
33. Do. Coast, North , . . . . . 06 09 041 050 — 009 — 18

TaBLe 1&. RarNparc,
pivision, | ‘Departare [ Percentage
RAINFALL, Actaal, | Normal. l’\f(;.:)?l;.l. f;(l)e;gmg;g}ea’.
Divisrox, Departure Percentngé ” ” "
dctual, | Norwal. | lrom © | dopmrtute) o Sind ... oi7| ow| —o0z{ —u
Rajputans . . 017 017 0 0

boms . 5 . o | oas! oso| —oos| —12 Bombsy * . ol6| o] +006| + 60
Assam o . . . . 1-28 3-89 —261 a7 Central India . . 042 017 +0'25 +147
Bengal . - . . . o071 146 ~-085 — 54 Central Provinces 0-87 044 +043 + 98
Pihar and Orissa . .. 066 o072 —-0-06 — 8 Hyderabad . 117 038 +079 + 208
Tnited Provinces . . .| 046| 040 +006 + 15 Mysore . &« 060 030 +030 +100
Punjab . . . . . 041 074 —0'33 — 45 Madras . . . 085 047 + (38 + 81
North-West Frontier Province ., 218 1-99 +019 + 10 Mean of India . 088 061 —003 — 5
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I~ A FGHANISTAN,

14. No information is available, but heavy rain is report=
ed to have fallen in the province of Jalalabad.

IL.—Norru-West Frontier Province.

)] F_’ano.-—Sn(;w fell from the 23rd to the 2Bth te a
total depth of about 13’ on the Pirghal and Marwatti
ranges and 117 on the Jani Mela; but it soon melted away.

(6) Kokat.—=A light fall occurred on the Samana range
on the 22nd.

ITI.~KASHMIR.

(a) Srinagar~On the surrounding mountains snowfall
occurred on the 2nd, 21st and 27th,and in the valley on the
2nd. :

(8) Skardu.~Slight falls were observed on the high
ranges on the 1st, 17th, 18th, 22nd and 29th.

(¢) Dras.—8now fell on thirteen days ; the total fall in
the grounds of the observatory measured a little over 2’.

(d) Kargsl.—Light snowfall occurred in and around
Kargil on the 2nd, 3rd, 8th, 9th, 16th and 19th. Accumu-
Jations on the hills at the end of the month nowhere
cxceeded one foot in depth.

IV.—Puxaas.

K¢lba (Simla Hills).—On the ranges near Kilba snow-
fall occurred on twelve days; the lowest descent was to
7,000 feet. At the end of the month the Harang pass was
elear of snow, but the Shatul, Brua and Rupin passes had
still 5', 4’ and 3' of snow respectively on them and were
accordingly not passable.

V.—UNirep Provinces.

k)
(d) Gurhwab—8now to a depth of about 3}’ fell on
the 7th on the high peaks in the north and south of the
district.

‘Snowfall.

¢

(b) 4lmora.~The total fall of the month was estimated
at about 7' in Byans, 5' in Malla Danpur and Darma,
3}’ in Chaudas and 1'in Malla Johar, The snowkne des-
cended to a distdnce of 6 milea below the - perpetual snows

in Byans, 5 miles in Malla Darma, 3 miles in Malla Danpur |

and 1} miles in Chaudas.

TasLe 16.
DEPTE OF ACCUMULATION AT THE
RXD OF THE MONTH,
Name of pass or peak.
Reported. Normal,
Feet, Feet.
. Nuwe pass . . . . 19 31
Binkaru »s ) 8 20
Lampia sy 8 18}
Lipulekh ,, 7 B}
Kuntela peak i3 b4
Kaphini N 5 5%
Milamdhura ’ 3 7%
Bagdwar i

SUMMARY.

15. There was on the whole appreciably less than the
usual amount of snowfall, and the accumulations existing
at the end of the month were in general distinctly below the
average,

Hex Ras.

83
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INDIA WEATHER CHART

SHEWING THE HONTHLY MEAN OF 8 HRS, DISTRI-
BUTION OF PRESSURE, WIND DIRECTION

AND WIND YELOGITY.
MARCH 1917.
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he Jines of the above chart represent isobars or lines of equal barometric pressure, the numbers attached indicating the barometric
pressure in inches and being drawn for differences of pressure of 05 inch.  The isoburs in the Bay of Bengal are filled in by means of the
shore observations, and by comparison with the normal distribution of pressure.

The mean § hre. wind directions of the month are shewn by means of arrows flying with the wind, and are ealeulated by means of
Lambert’s formuia applied to the winds as given in Table B of the 8 hrs, observations.  The wean wind directions for the hill stations are
indicated by broken arrows to distinguish them from the wind arrows for the plain stations. The mean velocity of the winds during the
month is shewn by the fullowing notation:—

Velocity of 0to 2 miles per bour ... one feather added to the wind arrow,

. e 2to 8, v e ... two feathers |, " " '
. W ota 10, o g ... three - s Y " 'y
. . 10t020 ) v s .. four " . " ' "

over 20 ,, oo ... five - " " " .

Wind strengths are based on factor 22 for the standard type of Beckley Robiuson anemograph, instead of 3:0 as used for this plate
up to Decomber 1911 inclusive.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MAXIMUM TEMPERATURE.

CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MINIMUM TEMPERATURE.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DALY
MEAN TEMPERATURE,




INDIA MONTHLY WEATHER REVIEW. MARGH D17, PLATE V.

CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF ABSOLUTE
HUMIDITY AT 8 HRS,

CHART SHEWING THE DEPARTURE FROM MORMAL
OF THE MOMTHLY JEAN OF RELATIVE
HUMIDITY AT 33 MHS
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF CLOUD
AMOUNT AT 8 HRS.

CHART SHEWING THE TOTAL NUMBER OF DAYS IN THE
MONTH ON WHICH RAINFALL EQUALLED OR
EXCEEDRED O10 INCH.
(BASEC ON THE RETURNS OF TABLE B8.)
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The country is divided into 33 arens as shewn in the st below.

and serve to identify the areusa,

the numbers above these give the departures from nosmel of

PED S .o

Bay Islands

Lower Burma

Upper Burma

Assam

Bengal

Origsa

Chota Nagpur

Bihar

Uznited Provinces, East

The numbers in hrackets o

Vnited Provineeys, West
Punjab, Bast snd North

Da.,  Soutbwest
Kashmir

Nerthwest Fronticr Proviact

Baluchistan

Sind

Hajputans, Wess
Bajputans, Mast

v

The numbers in that list correspond with the red numbers on tho chart,

v the clarct

(lantral [mha Woeat

A st

emtrul Provinces,
Do,

Keunkan

Hombay, Deccan

Hyvdommbad, North

West
Fast

s rainiall ower the Jdivisions,

28.
29.
30.
31,
32,

33

Hyderabad, South
Mysore

Malabar

Madras, Southeast
Madrus, Deccan
Madras Coast, North

give the average over the divisions of the normasl monthly rainfall ,
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INTRODUCTION

HIS review of the weather in India during the month of
April, 1917, is based on observations taken daily

at 8 hrs. at 214 stations, and on additional observations
taken at 10 hrs. and 16 hrs. at 11 stations. In the rainfall
summary have been utilized the data furnished by the
meteorological observatories, and the rainfall statements of
the month published by the Proviucial Governments.

Tae brief notes on solar, magnetic and seismic disturbances
are supplied by the chiet chservatories in the Indian arca.

For a statement of the wmethods adopted in recording and
tahulating the data for each of the elements of observation,
reforence should be made to the introductory portion of the -
review for January.

Summary of the chief features of the weather in India during the month.

2. Meteorologically April was very abnormal. Several
depressions of the winter type appeared over north-west India,
and produced precivitation chiefly in Kashmir, Rajputana, the
Punjab and the adjoining districts of the L nited Provinces.
Unusually late snowfall occurred in Simla on the 11th and
22nd.  An important effect of these cold weather disturbances
was to binder the proper development of hot weather actions,
and in most of north-east India, Lower Burma and the Penin-
sula the usual thundershowers were comparatively rare.

The total rainfall of the month was unusually heavy for
the time of year in the Punjab, Rajputana, Gujarat and the
west of the United Provinees, the excess amounting to about
13" or 326 per cent. in the Punjab East and North. 1t was
1n appreciable excess also in Kashmir and Hyderabai North,
but was normal or in defect in the remainder of the country,
The deficit was about 2" in the Bay Islands, Assam and
Malabar, and a little over an inch in Madras South-east.

Of the climatic elements other than rainfall, bumidity was
appreciably low in upper Assam, Bibar, Chota Nagpur and
Kashmir, and high in the Punjab, Rajputana and parts of
8iud ; while the quantity of clond was in marked defect
geneally in north-east lndia, Kashmir, Mysore and north
and ceniral Madras, and above mnormal in the United
Provinces, the Punjab, Wajputana, Gujarat, Ceutral India
and parts of Burma. Maximum and minimum temperatures
were both below the normal in the Wnited Provinces, the
Puujab, Rajputana, Central India and tbe Central Provinees,
the former however to a greater extent than the latter.
Weather was slightly cooler than usual also in Upper Burma,
Bihar, Chota Nagpur, the North-West Frontier' Provinee,
the Bombay Deccan and Hyderabad, but in all other parts of
the country temperature conditions were fairly normal.

Barometric pressure at the level of the plains was ‘011¢in
defect,

Solar, magnetic and seismi¢ disturbances.

Kopi1kaNsL OBSERVATORY.

8. Solar observations.—Complete solar observations were
thade on all the days during the month,

Sunspots —Twenty-six new groups of spots were observed
as against twenty-four in March. The daily average number
was 51 aind the average life of a spot was 6'S days, the
averages for the preceding raonth being 56 and 6%
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' AMPLITUDE (1), f
respectively. The distribution of the spots in latitude was as Date. | Phase. et P;;;O;i 57| Bemarg,
follows ;— e t,' AN.| AE. /Az. B
Tapie 1. _ lall
1917. h. m, s.
° © o ° ° ° Mean Extreme
- 0-10 11—-20 21—30 |latituda, | latitudes, April 17th{ e P 18 55 42
eL 18 59 00
North . . . 3 7 2 14°-7 6’ & 23°
M 19 ¢2 30 120
South . . . 1 8 5 18°5 9° & 30°
P 19 87 06 .
Prominences—One hundred and ten large, one eruptive, »  2ist] P
and two metallic promiaences were recorded during the . .
. . . i iLL ® 9 30
month. The highest was an eruptive prominence observed on
the 19th at latitude + 15°east which reached a height of M 1 05 08 190 ¢,
450",
; : 0 3 . . F 1 34 06
Magnetic  disturbances.—*“ Moderate”” maguetic distur- .
bances were recorded on the following dates :—9th, 15:h, » 20th; eP | 12 13 42
s 9n I P
16th, 25th, %6th, 29th, and 30th. L |12 23 32 .
J. IIvERSHED,
Director, 12 30 12 80
Kodaikanal and Madras Olservatories. F 12 56 24 .
Seismic records. D
T. Rovos,

0=10°13' 50" N; L=77°9% 00” I; A=2343 m. Sulsoil
Rock.

4pparatus.~Milne’s Horizontal Pendulum Seismograph.

Tapie 2.
v To € f f“,r.
To
i
!
Ax: }

— A
Az: 9496 1i-2 1 ‘ 26
Az :

AMPLITUDE (x) f '
Date. Prase, G..T;Ee.r' P(g'e‘:(; :f;’; ReMaRxs,
AN.| Ak, Az, | £
- . R
‘1017, b m. s i
April 3cd | eP | 12 48 12
il 12 52 48
M 12 B4 00 | 100 '
F 13 38 36 '
. 126h| eP [ 2 89 12 | v | o | e
iLj 3 04 18 r
M| 3 13 42 | |
¥ 3 44 13 ‘l ! o | e
: !

4. During the month

Assistant Director.

Boxsay OssrrvaToRry.

Alilag magnetic record.

of April,

1917,

' the traces
showed 12 calm days, 17 days of emall and 1 day of moderate
disturbance,

The days of the momth selected as “quiet ” for the
purposes of the Magnetic Survey of India are the 1st, 11th,
14th, 20th and 25th.

The following table represents the magnetic character of
each day during the month :—

TasLe 3.
i —
Day. Character,| Day. Character.| ILay, Charagter.] Day, Character,
|
<‘ -
1 C 9 S 17 C 23 >
2 8 10 8 18 S 28 M
3 S 11 C 19 S 27 C
4 S 12 C 20 C 28 ¢
5 s 13 C A C 29 C
6 S 14 C 22 S 30 ]
7 S 15 8 23 C
8 S 16 s 24 S

C.=calm ; S,—small ; M,=moderale ; G.=great ; V. G,=very great,
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The mean observed ahsolute values of the several magnetic
elements reduced to the mean monthly tabulations of the
magnetcgrams, as also the ranges and the summed ranges
of the horizontal force and declination for the month are

as follo

WS

Easterly declination

Horizontal force
Vertical force .

Inclination

Horizontal force range

Horizontal force summed range .

Declination range

Declination summed range . .

. 0°33 29"

. 036881 C.3.8. unit,
. 01861 C.GS.

. 24° 341

»

. 0:00066 C.G.S. unit.

. 000433 C.
. 48
. 1679,

.S

12

(No1E.,~Bummed range means rum without regard to sign of 24 ordinates of the
diurnal ineguality,)

§=18° 53" 36” N; v=172°48" 56" E; %£=11m. Subsoil Trap.

Seismie records.

Apparatus—Milne’s Horvzontal Pendulum Setsmograph,

TaBLE 4,

\"2 To T
€ 4 To?
Ax:
Ag: 9 21 1
Az:
! AMPLITUDE (u) Digw
Time Period - S tance
Date, Phase, G. M, T (See.) . A Remazxs,
. iAn. Ae. | Az | (Km.)
1917. b. m. s
April  3rd P 12 50 7
M 12 59 7 56
F 13 17 338 e . .
» 12th P 3 0 14 | e . von
M $ 10 ¥ 189
F 3 36 43 .
» 14th e 4 39 O e s Thickening
of line,
» 16th P 19 1 25 . e
19 4 25 . 56
¥ 19 13 358 .

AMPLITUDE (%) | .
Date. Phase. GTSIm"T {’;z‘:‘;‘ tance | prswanxs,
An, | Ae. | Az, | (Km)
1917. h. m s
April 20th . 11 30 o . ve | Thickening
of line,
e 12 10 © e . Ditto,
. Bos'nni
s 21st P *0 53 41 oo v 3ﬁ§2»'&”‘§',,
M O 56 44 . 189 . . tremors,
P .. End mixed
. in tremors,
. Thickeni
s 24th e 3 36 0 T P e m}!;ng’;\'mg
»  29th P 12 13 12
M 12 23 53 vee 33 | ...
F 12 38 0 R -
1
Sensibility to tilt 1-0 mm. of amplitude on the trace =0*32.
* This vulue is as shown by the tlont record.
N. A. F. Moos,
Director,

5 —Carcurrs (ALirors) OBSERVATORY.

Bombay and Alibag Observatories.

Seismec records.

=22 82 N; L=8°2" E; h=04m. Subsoil Alluvial.

Apparatus.—~Two Omore Ewing Horizontal Pendulum Setsmo=

graphs.
TaBLE 5.
rw T
A\ To € g
AN 29 18 1
Ag: 29 42 1
Az
1 S
AMrLITUDE (u), .
. . Dis-
Phase, Time Period T} tance
Date, G. M, T, (Sec.), RemMangs,
An, | Ae. | Az, (Km).
1917 h m =
April 12th P 3 57 00 ? I . .
S ? ? R
L 2 58 3A 12 vor . .
M 2 59 30 14311465
F 3 36 b4 ver o
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AMPLITUDE (4) | py4. ’
Date, Phase. G?ﬁy‘ler. f:{'f;l ; tanee | prvipgs,
An | e, | Az, | (Kuw)
JUGHNENS F, S
h. m. s
April17th | P | 13 33 18 6 |l o | e
‘S | 13 34 18 9 . : . ;
L | 1338 12 | 12 ’ w
M1 oar s | Lo | 69 f . \
M2 | 13 39 06 T O I f
F | 14 01 54 j [ ‘
w 2lst| P 0 54 13 6 { - |
8 0 87 54 7 ‘
L 1 2 18 | 13 f " { .
M 1 3 08 | .. ]]172 ‘
|

=
—
s
338
-~
L=

~SiMrA OBSERVATORY.
The following table contains a list of earthquakes that

were reported :—

Tantue 6.
- ] : —
AT ] } Inten-
. M. T, o | wity | Number|
Place at which felt, Date, | of earthe 13;0‘;;‘ I Rastie | of | Rexanxs,
quake, [ Forel |shocks.
} scale,
L ,____.,_,‘ |
i fom, | See,
Mandalay . i\pl 17th| 13 30, & | 6 3
i
Cherat . . ol » 21st] 0 10 2, 6 2 l
!

G.M.T. Inten- !
. - sty
Place at which felt, Date, ,_,m‘;fh_ ?igl’;‘.‘ 1}}0551- S}gc:’: REMARES,
S
. b, m | Secc. '
Kabul (Afghanistan . |Apl.21st| O 45| 100 7 2 !
Parachinar . R e 21st! O 45 40 6 1
Mardan (District Pesha-|. 2Ist| O 48| 65 4 1
war).
Sripagar . s 21st] O 0 18 e 1
Sialkot ’ . s 21st] O 50)° 8 6 J 2
Rawalpindi . 1, 21st] O 50} 30 6 2
Lahore . . o, 2ist| O B3 15 5 2 1
Drosh . . s 21st| O 55 40 8 3 [
Dera Ismail Khan s 21st ‘ 0 56 14 8 3
Mukteswar . . .|, 24thf 14 43 10 6 1
Shilleng . . .|, 28th| 5 37| 1 ] 1
Borjuli  (District Dar-ﬁ » 28th; 17 45| 4 5 1
rang, Assam). ‘
Salonah  (Distriet Now-!,, 30th| 9 18 5 6 1
gong, Assam), |
Borjuli (District Dar-;,, 30th; 9 41| 7 4 1
rang, Assam). f ( ’

¢
|

The Simla Seismograph notes will appear m a future
number of this Review,

Solar radiation.—Observations not recorded owing to the
absence of officers on war service.

C. W, B. NoruaNp,
Twperial Meteorologist, Simla.

Weather in the Indian Ocean.

7. In the west of the equatorial belt atmospheric pressure
was normal at Zanzibar and slightly lower than usual at
Seychelles. Winds were weak but vapproximate]y normal
in direction al Zanzibar, and were strong at Seychelles
where the direction differed largely from  the pormal.
Rainfall was appreciably abcve the average. The absence
of northerly winds at Seychelles would indicate that the
transition from the winfer to the summer conditions was

occurring more rapidly than usual,

TaBLE 7.
U S SOOI e e e ey
et Mauritius, Zanzibar, ’ Séychellcs.
Departure from normal of wean pressure | + 001 —011
Actual mean wind direction . S28° w 8537 K
Normal mean wind direction . . S15°wW NS E
Actnal mean wind velocity (wiles per 110 99
diem).
Norinal mean wind velocity (miles per 125 82
diem).
Raintall departure from normal . . + 2:64 + 2-34
S

Depressions and cyclonic storms.

8. In north-west [ndia April usually witnesses the estab-
lishment of the conditions characteristic of the hot season
and most of the disturbances which eecur during the month
are locally formed and of thermal origin. In the month
nuder review no less than six disturbances affected the

weather in that area, but all of them were the continuation
of the depressions which had previously affected Persia, and
therefore of the class of cold weather storms. Their influ-
ence on the weather was confined chiefly to Kashmir, the
Punjab, Rajputana and the west of the United Provinces,
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Pressure,

9. Atmospheric pressurc averaged over the plains was in
defect by ‘011”7, The deficiency was not however entirely
general, for in the north-east Punjab and most of the United
Provinces pressure tended to be high.

TasLe 8.

|

The vertical gradient was steeper than usual in north-
west and ceutral Tndia, and about normal in north-cast India
and the south of the Peninsula.

Tapre 9.

|
DNeparture 1 Peparture Departure [Deparfure
. from normal of [ jrem from of
Drviston, mean 8 hes, i HILL STATION, normal PLAIN STATION. normal | pressute
pressure, pressure, pres=ure, difference,
l A B ~
" - i — SV
Lwma . . . . . . —025
Assam . . . . . —035 d " "
Bengal . . . . . . — 027
s teft; N . . — 061 | Jacobabad . —018 | +043
Bihar and Orissa . —012 Quetta .
Uaited Provinees . B . . + (03 Leh . —071 | Lalore o] —002 | +°069
Punjab o : Y B Muwree o« . .| —073 |Peshawar . .| —035 | +-038
North-West Frontier Provisce . . . . R —033
Sind . . . . . —052 Simla . . . —049 | Ludliana +009 | +'058
Rajputana . - —017 Darjiling . —052 | Dhabri . 047 | +-003
Bombay . . . . — 009
Central lodin . . . . . . . . —003 Mount Abu . ~—040 | Deesa . . of —002 | +°038
Central Provinces . . . . —004 Phchmarhi . .| —032 | Khandwsa 0 ++032
Hyderabad . . . . . . —001 . 1
Mysoze . . . . . ] . BT Kodaikanal . .| —017 | Madura . .| —018 | —00
Madras . . . . . . . . —Q13 '
Temperature.

10. Mean monthly temperature was below the average
by 6° in the Punjab, 5° in the Umted Provinees and
Kajputana, 4° in Central India and the Central Provinces,
21° in Hyderabad and 2° in Chota Nagpur, Bihar, the
North-West Frontier Province, the Bombay Decean and
Upper Burma. 'The lowness in the first threeareas persisted

through a large part of the month and was on the whols
nore marked in the maximum than in the minimum
temperature, the former at times being upwards of 20°
below the normal at some stations. In recent years similar
temperature conditions were reeorded in April 1905, 1907,
1909, and 1914.

Tasre 10,

SUB-DIVISION,

ACTUAL TEMPERATURD, DETARTURE FROM NORMAL OF

1. Bay Islands

2. Lower Burma . . . . . . . . . .
3. Upper Burma . . - .

4. Assam .

6. Bengal . . . - . .

6. Orissa . . . . - . . . . .

7. Clota Nagpur . . . . . . . .

8. Bihar . . . . . . . . . R

9. United Provinces, East . . . .

10. Do, do., West . . . .

Mnuthlyf' Mean dail
@ H o
Mean Mean mezrw.nnegla\tgccn raﬁge :f y Mazimum, | Minimum, Daily
maximum, minimuin, maximum tcmpsraturc, Tange,
and minimun
o o o Q o o [
951 792 847 109 —08 +01 -0
92:9 757 843 17-2 —06 +0°1 —07
95°1 69-0 823 252 —18 —~20 +02
862 658 76:0 2014 +11 12 +2'3
938 72-3 831 21'5 +03 13 +16
972 748 860 224 -—10 —1'5 +05
988 705 84°5 27-9 21 18 —03
976 699 837 277 —18 -2 +08
964 67-3 819 29-1 —48 —4-0 —08
934 656 795 278 —72 —47 25
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ACTUAL YEMPERATURE, , DRPARTURE FROM NORMAL OF
. Monthly
SuB-DIvISION, ) ff{;‘}ﬂm. mim(::‘am. mﬁﬁ}?{%%&f“ t:&gg&i?{i . Maximum. | Minimum, 232
and minimum
! —
11. Punjab, East and North . . . . . . . . 879 615 747 26'4 73 —47 —26
12. Punjab Svatu-west . . . . . . . . . 897 630 763 26-7 —62 —37 —25
13, Kashmir . . . . . . . . . . . 617 401 509 216 —0'8 —07 —01
14. North-West Frontier Province . . . . . . . . 868 607 737" 26-1 —26 —21 —05
15. Baluchistan . . . . . . . . . 819 520 669 298 | —02 —14 +1'2
16. Sind . . . - . . . . . . . . 944 715 830 22-9 —12 —0'4 —08
17. Rajputana, West . c . . . . . . 955 682 819 273 —49 55 +06
18. Do, East . . . . - . . . . . 946 690 81-8 257 —5'5 —40 —1'5
19. Gujarat . . . . . . . . . . . 953 724 839 22-9 —2:7 —03 —a4
20. Central India, West . . . . . . . . . 957 683 820 295 —41 —2'1 —20
21. Do. do, East . . . . . . . . . 96-3 67°1 817 291 —58 —4-3 —10
22. Berar . . . . . . . . . . . 996 731 864 264 —40 —24 —16
23. Central Provinces, West . . . . . . . . 9753 698 837 277 —52 —33 —19
2t Do do., East . . . . . . . . 981 712 846 26'9 —38 —32 —06
25. Xonkan . . . . . . . . . . . 888 767 82-7 121 —0'5 —-11 +0'6
26. Pombay Deccan . . . . . . . . . . 987 684 835 304 —~—1'8 —27 +09
27. Hyderabad, North . N . .. . . . 98-9 71T 853 272 —25 —31 +06
28, Do., South . . . . . .1 1003 745 874 257 —~19 —26 +07
29. Mysore . . . - . . . . . . 94:0 69-4 817 246 —01 —~02 ! +01
30. Malabhar . N . . . . . . . . . 201 784 843 117 —04 +02 —06
31. Madras, South-east . . . . . . . . . 966 775 87-1 191 +04 +01 +03
32. Do, Decean . . . . . . . 103-2 772 90-2 26-0 —12 —16 +0'4
33. Do. Coast, North . . . . . . . . . 939 772 856 16-7 +05 —05 +10
DEPARTURE FEON NORMAL OP
Taswe 11, ——
Drviston. Mean rosi- | Mean mini- Mean
. | Deranreze rrox vomwas ov pumion | mam b | fempera-
|
Drvistos, Mean maxi- | Mean mini- | Mean B i
Torte, | o | tempers . S

. ) X Simd . . . . . L] 12 —04 ! —08

Burms . L . . ‘ 12 09 11 Rajputana . . . . . —53 46 —50

Assam . . . . . +11 —12 0 Bombay ’ il ) ) ’ —19 —12 —15

Bengal . . . ] . i +0'3 13 —05 Central India . . . . . —47 32 —39

Bihar and Ori55:1 . . . 116 o1 18 Central Provinces . . . - —46 —31 38

Uvrited Provinezs . ‘ . . R —58 —43 —50 Hyderabad . ) ) : ) —22 —%8 —5

Punjab . - . . . . —7-0 —44 —&7 Mysore - ’ : ’ : ) —01 —02 —02

North-West Frontier Province . . —2'6 —21 - 23 Madras . : ’ ‘ ) ) - —03 —o01
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Winds.

11. () Winds were appreciably below their normal

. M | DEVARTURE ¥ROM NORMAL OF
strength in Bengal, the North-West Frontier Province and e '
Hyderabad, and stronzer than usual in  Burma, the Punjab, ) . Hourly wind ot
Rajputana and Madras. . )
(h) The degree of steadiness was high in Assam, the Bengal . e —06 —14
United Provinces, the Funjab, Sind, Bombay and Madras, .
Bibar aund Orissa . . . . . —03 -1
and was low in Burma, Bengal, Blhar and Orissa, the Nmth-
West Frontier Provinee aud Rajputana. United Provinces .. . . . +02 +14
{e} _V\ m@s were less westerly or more southerly than Punjab . . L o +07 11
usual in Rajvutana and the east of Central India, and more
nortkerly or less westerly in Berar and Hyderabad. At the North-West Frontier Provinee . . . —09 — 4
level of Darjiling the predominant direction was N 59° E, sind L . —03 11
as compared with S 28° B, the normal for the month.
Rajputana . . . . . . 106 — 3
TapLe 12, '
- Bombsy . . . . . . . ~01 + 7
DIriRTURE FROM NORMAL OF .
Central India . . . . . . —03 -—2
Divisiow,
Hourly wind Wind Centgal Provinees . . . . . (0] + 2
velocity. steadiness,
Hyderabad . . . . . : —06 + 2
Burma . . . . . . . +04 — 6 Mysore . . .. . . . +01 + 3
Assam . . . . . . . -02 + 8 Madras . . . . . . . +C7 +11
Humidity and Cloud.
12. Mean monthly absolute humidity was in large - "
excess in the area defined by Jodhpur, Deesa and Hyderabad | HresowmTay; & nws. Cuovo.
(8ind), and about normal or in defect elsewhere. The rela- B T -
tive humidity was above the average in Rajputana, the Drvisiox, v{f';:‘,ﬁ‘, Deparburel - an
Punjab, the north-west of the United Proviuces, Ceniral fhsa | Departuse toysion gt gormal | cloud Departure
: iy 11ne H nut
India East and parts of 8ind and Gujarat, and was in defect iy, | vonsal. of of A bre. | pormal,
in central Burma, upper Assam, north Bengal, Bihar, the METEUTy. | mereury.
north-east of the United Provinces and west Hyderabad. [ I S R : N B
The quantity of cloud was in defect in Assam, Bengul, Bihar and Orissa . | 51 | — 7 €23 | 085 22 +01
Hyderabad, Mysore and Madras, about the averagee in Bibar
United Provinees . 43 —1 -401 e 9. .
and Orissa, Sind and the Central Provinces, and above the , _ 060 2] roe
normal in the remaining divisions. Punjab .ol o] .8 306 | 020 37 | 14
TABLE 13. I\'olrth-‘.\’est Frontierv| &8 — 1 ‘414 057 34 +03
’ - royinee.
H ; 8uns. Ctoop, .
YGROMETRY HRS LOTD S]])d . . N 64 ¥ 8 '621 + '048 21 + 01
§
Mean fDepartm Rajputana . -] 42 +10 *385 + 022 2:6 +07
Drvision, Mecan { Departure tvngour. : from e‘ Mean Departure
buwi- | from | et it normal | dowd o fom Bowbay S 1 I R | 614 | —032] 26 | +09
dity, | normal. of of at 8 hrg, | Dormal,
mercury. | mercury, Central India .1 + 2 361 | ——041 2:9 +11
Central Provinces . 36 0 +388 -—042 20 +01
_O
Burma . 772 | —2 725 - 052 338 +05 Hyderabad . . 9] —3 886 | ——050 20 | —07
Asam . . .| 80 | —5 | -62r | —oss| 42 | —17 Mysore .. 6| —1 | 606 | —36| 29 | —o5
Bengal . . 75 — 3 745 — 059 34 —09 Matras A —~ 2 ‘818 ~—-031 31 09
Rainfall.

13. The month’s total rainfall was well above the average
in the United Provinces West, the Punjab, Kashmir, RaJ-
putana, Gujarat and Hyderabad North, and either normal
or below it elsewhere. The largest excess occurred in the

Punjab East and North (13”) and Kashmir (0:9”); while
the defect was wmost pronouncedin Assam (27), the -Bay
ﬁlp)ds (1'7%), Malabar (1°8”) and Madras South-east
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TasLe 14
NUMBER OF RAINT DAYS. Rarssar,
SUB-DIVISION, ) Departurp Percentage
Actugl, Normal, Actual. Normal, ur{xl::)uy:;l. fr(;ir;p(‘:ll;)t;:;;l,
" " “

1. Bay (slands . . . o . . . 05 2:9 009 . 1-83 —174 — 93
2. Lower Burma . . . oL . . . 16 2'0 092 1-50 —0'58 - 39
3. Upper Burma . . . AN . 33 23 126 115 +011 + 10
4. As:am . . . . . . . . 105 120 7-28 932 —2:09 — 22
5. Bengal . . . . . . . . . 37 4-2 312 308 + 004 + 1
6. Orissa . . . . . . . i 20 2'8 083 1-68 —085 — 51
7. Chota Nagpur . . . 09 19 0-28 095 —06Y — 7
8. Bihar . . . ' . . . N 06 1-2 027 065 —038 — 58
9. United Provinces, East . . . . 05 05 013 020 —007 . — 85
10. Do, do., West . . . . . . 26 - o7 096 028 + 068 +213
11. Punjab, East and North . . B . . . 45 11 213 050 +1:63 + 320
12. Punjab, South-west . . . . 26 11 096 044 +0:32 +118
13. Kashmir - .. oo 77 - 50 3yl 3:05 +0'86 +28
14. North-West Frontier Provinee . . . . . 25 33 089 1-¢o —0-71 — 44
15. Baluchistan . . . « . . 06 15 015 051 —0-36 — 71
16. Sind . . T - .. 04 03 012 011 +001 + 9
I7. Rajputana, West ', . . . . . . 16 06 051 022 +0-29 +132
18, Do, East , . « .. . . 17 , 05 046 0-22 +024 +109
19, Gujarat .« o . . . ... 06 01 020 | 003 +0°17 +567
20, Central India, West . . - R . . ; 03 0-4 009 016 —0-07 — 44
21, Do., East . . - . . . . o1 o7 0:04 0-35 ¢ —0.32 — 89
22. Berar . . . . . . . . S 04 07 016 . ' 025 —0-09 — 36
23, Central Provinces, West . . . . 05 08 017 036 —019 ,|- — 538
24. Do, East . - . . 12 1-9 044 048 —054 — 55
25. Konkan . . . . N 01 07 008 040 —032 — 80
26. Bombay Decean R . . . . 07 14 032 070 —0'88 — 54
27. Hyderabad, North . . . : . 16 13 0:c9 o054 ‘4015 + 2%
28. Do, South . . . . . .. 19 18 088 084 +0:04 + 5
29. Mjsore . . . . . 15 23 073 1:36 —(-83 — 53
30. Malabar . " . . .o . 14 39 0-84 267 —1-83 — 69
31, Madras, South-east . . . . . . . o7 2-3 035 146 —111 — 76
32. Do, Deccan . . . . . . . 07 14 C24 069 —0-43 — 65
33. Do. Coast, quth ' . . . . . 1-7 16 097 097 0 0
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Rarwrarr,
TaBLE 15‘ Drverox. Deparfure | Percentag
Actual, Normal, (l;’om departure
normal. !from norma}
RAINPALL \
” " y
Divisros, t Percenty < . . .
Actual. | Normal, be rorn‘l“e d?a;ne;;ugo Sind . . . . . 0-12 011 + 001 + 9
normal, |from normal.
S — Rajputana . . o 047 0-22 +025 +114
14 g ]

Burma 113 1°29 016 — 12 Bombay . . . . 024 043 —019 i
ur . o . . .

A‘ 793 939 —209 — 22 Central India . . . . 007 026 —019 — 73

ssam

B 1 312 308 +0°04 + 1 Central Provinges . . . 0-28 0-57 —029 — 51
engal o . . . .

Bihar and Orista . . . ' 041 098 —05%7 — 58 Hyderabud . . . . 0-78 068 +010 + 15

United Provinees . . .| 089| 025| +034| 4136 Mysore . . . . .| 073} 156 —08 | —8

Puniab 184 049 +1385 +2%6 Madras . . . . . 0-56 134 —078 — 58
unj . . . .

- 2 i i . 89 1-60 -071 — 44
North-West Frontier Province 08 Mean of Indis ] . . | 102 114 —012 —n
Snowfall.

I.—ArGHANISTAN,

14. No snowfall information has been re_eeived, but much
rain is reported to have fallen during the third week in Kho-
rasan and the Kabul district.

II.—Nortu-West FBONTIBRR PROVINGE.
(a) Kohat.=—No snow fell on the Samana range.

(4) IHazara.—The statement below shows the charaoter
of enowfall in this area during the first fiftcen days of the

month :(—

TasLe 16,
Total Total I'epth of
Locait. mamper | b | acemnltio
falls. spowfall, 15th April.
Ft. In. [ Ft. In.
Narang . . . . . 2 0 8 1 2
Paludran . 2 o 3 e
Kagan . . . 2 0 3
Sundigali . 2 1 1
Jachba . o 2 0 4 ,
Thandiani . . . . 3 o 7 0 9
Dungagali . 2 0 4

The snow line is reported o have come down to 5,000
feet on the 10th. At the end of the pericd there was but
little snow lying on the lower clevations, bub the higher
pass had still a thick covering and were closed to traflic.

IIT,—K ASHMIR.

(¢} Srimagar.—Snowstorms occurred on  the big
nmountains to the east on the 10th and 21st.

(b) Skardu.~—Moderate or heavy snow fell on the higher
rapges around the station on the 10th, 19th to 2lst and
27th.

{¢) Dras~—Snow fell at Dras on the 5Hth, 10th, 11th,
18th to 22ud, 27th and 25th to a total depth of about
1 foot. :

(d) Kargil.—Light snow fell on the surrounding hillg
on the 10th, 11th and daily from the 15th to the 21st; the
snow line descended to a considerable distance from the top,
Accumulations at the end of the month varied between |
inch and 1 foot.

IV.—Puxnisas.

(4) Kangra—~—There was unusually heavy snowfall and
on the 28th thesnow line came down to a lovel of about
6,000 feet.

() Kilha (Siméa Hills) —Snowstorms of feeble intensity
oceurred on fourteen days on the adjoining hills.

The snow line came down to 7,000 feet on the 20th
and 21st.

Tapre 17,
UzPTH OF Acnumnmﬁ;)n u‘i
THE END OF THE MONTH,
Name of pass,
Reported, Normal,
Feet, Feet,
Rupin  Pass . . . . . . 7 10
Brua . . . , . . 8 9%
Shatul . N . . . . . 9 7}
Harang o . . . . . . 1 9

———————
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V.—Un1tep ProviNCEs.

(a) Garhwal—Snow to o total depth of about 2 feet
fell on the mountains in the notth of the district ; the lowest
level reached by the snow line was 7,000 feet.

(#) Almora—The total fall of the month was estimated
at 8" in Byans, 73’ in Malla Danpur and Darma, 4/ 1in

‘haudas and 13" in Mulla Johar. The lowest descent of the
snow line below the perpetual snows was to a distance of 8
miles in Byans.

Tanie 18.

Deprim OF ACCUMULATION AT
THE ENB OF THE MONTH,

Name of pass or peak,

Reported, g Normal,
Feet. Feet.
Nuwe Pass . . . o 15 264
Binkaru . 10 i7%
Lampia ” . . . . 1 132
Lipulekh ,, . . 8 122
Kaphini Peak . o . . 7% 24
Millamdbura . f . . . S 4}

Baghdwar 3

VI.—Smem.

(2) Gangtok.—~No snow fell,

(&) Yatung.—The total fall of the month measured about
2 feet in depth.

SuMMARY.

15. There is little or no information for Afghanistan and
the North-West Frontier Province, but in the western
Himalayas the falls were unusually frequent and in places
heavy. Snew is reported to have fallen as low as 5,000 feet
in the ITazara hills and 6,000 feetin Kulu., The accumula-
tions at the end of the month were materially greater than
usual in the Kulu hills and oun the higher elevations in
Hazara, and normal or below it elsewhere.

Hem Rag.
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- The lines of the above chart represent isobars or lines of equal harometric pregsnre, the numbers attached indicating the harometric
pressure in inches and being drawn for difficrences of pressure of ‘05 inch.  The isobars in the Bay of Bengal are filled in by means of the
shore observations, snd by comperison with the normel distribution of pressure.

The mean & hre. wind directions of the month are shewn by means of arrowe flying with the wind, and are calenlated by means of
Lambert's formula applied to the winds as given in Table B of the 8 hes. observations.  The mean wind directions for the hill stations sre
indicated by broken arrows to distinguish thew from the win(} arrows for the plain stations. The mean velocity of the winds d uring the

month is shewan by the following notetion: —

Velocity of 0to 2miles per hour ... one feather added to the wind arrow.

. ,, 2to v ... two feathers ” ) "
. . otold P, ... three w Ty " » "
. ., W0to20 v o ... four ' N " ' "

over 20, “o .. five . - " » .

Wind strengths are based on factor 22 for the standard type of Beckley Hobinson anemograph, instead of 3:0 as used for this plate
up to December 1911 inclusive,
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Tho chart shows the departure from normsl of the mean during the month of 8 hrs. pressure by means of lines drawn for equal
amounts of departure. The numbers are given in thousandths of an inch, 20 representing ‘020" or two hundredths of an inch, &e,
Continuous lines indicate that the pressure wag in excess by amounts indicated by the aonmbers attached to the lines, and broken or dotted
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ous and the other broken or dotted, represent the line of no departure, the dotted line facing the area of deficient pressure or negative
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{NDIA MONTHLY WEATHER REVIEW. APRIL 1017 PLATE H1

CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DALY
MAXIMUM TEMPERATURE,

CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MINIiMUM TEMPERATURE.
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CHART SHEWING THE DEPARTURE FROM [JORMAL
OF THE MONTHLY MEAN OF DAILY
MEAN TEMPERATURE.
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CHART SHEWING THE DEPARTURE FROM NOPRMAL
OF THE MONTHLY MEAN OF ABSCLUTE
HUMIDITY AT 8 HRS,

CHART SHEWING THE DEDART!
OF THLE MONTHLY & ‘
HUMIDITY A
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF CLOUD
AMOUNT AT & HRS.

CHART SHEWING THE TOTAL NUMBER OF DAYS IN THE
MONTH ON WHICH RAINFALL EQUALLED OR

EXCEEDED 010 INCH.
(BASED ON THE RETURNS OF TABLE B.)
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CEAB G, —

The country is divided into 33 areas as shewn in the list below.
and serve to identify the aress. The numbers in brackets on the chart

Bay Islands

Lower Burma

Upper Burma

Assam

Bengal

()nsﬁl

Chota Nagpur

Bihar i

United Provinces, East

10.

1.

12.

i3.

14.
15.
16,
t7.

g,

United Provinees, West
Punjab, Kest and North

Do, Southwest
Kashmir

Northwent Fronticr Provincee

Baluchistan

Sind

Rajputans, Wosd
Rajputana, Hast

The rnmbers in that list correspond with the red numbers on the chart,
siva the aversge over the divisions of the norinal monthly rainfall ,

‘.Zh,
27.

Oujnrat

entral India, Wast
Do, Fant

Horar

Coniral Provineos, West

Byo., Faust
Konkan
Bombhay, Decean

A v«kmbﬂd, Nourth

aotund rainfull over the divisions.

28. Hyderabad, South
29, Mysore

30, Muisbar

31.  Mudras, Southeast
3 Madran, Decean

33 Madras Coast, North
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INTRODUCTION-

THIS review of the weather in India during the month of

May, 1917, is based on observations taken daily
at § brs. at 217 stations, and on additional observations
taken at 10 hrs, and 16 hrs, at 11 stations. In the rainfall
summary have been utilized the data furnished by the
meteorological observatories, and the rainfall statements of
the month published by the Provincial Governments.

The brief notes on solar, magnetic and seismic disturbances
are supplied by the chief observatories in the Indian area.
For a statement of the methods adopted in recording and
tabulating the data, for each of the elements of observation,
reference should be made to the introductory portion of the
review for January,

Summary of the chief features of the weather in India during the month.

9. Weather was unusually disturbed, and the month’s
rainfall exceeded the normal in all the divisions with the
exception of Burma, Assam, Bengal and Mysore.

Of the other climatic elements, cloud was markedly in
excess over north-west India generally, the United Provinces,
Central India and the Central Provinces, and was distinctly
less than usual in Assam, Bengal, Mysore and the greater
part of Madras ; while humidity was decidedly high in most
parts of the area of heavy cloud as well as in Hyderabad, and

was low in Mysore. Temperature was nearly normal in
Burma, Assam, Bengal, Baluchistan, Mysore and Madras, 4°
higher than usual in Kasbmir and more or less below the
average elsewhere, It was below normal by 4° in Bihar and
Orissa and Gujarat, by 6° in Hyderabad, by 7° in the
United Provinces and the Punjab, by 9° in Central India and
the Central Provinces and by 11° in Rajputana.

Barometric pressute averaged over the plains was higher
than usual by *05%"

Solar, magnetic and seismic disturbances.

KoDa1kANAL (OBSERVATORY.

3. Solar Observations.—The sun was examined for spots and
faculae on all the days during the’month. Prominences
could not be observed on one day.

Sunspots—Thirty new groups of spots were observed as
against twenty-six in April. The daily average number was
6'7 and the average life of a spot 7°2 days, the averages for

the preceding month being 5'1 and 68 respectively. 'The
distribution of the spots in latitude was as follows :—

TaBLE 1.
— pot00 | neoae | groaoe | Hose | Exeme
North . .o Vi 9 1 134 | 5°& 23
South . A 7 4 17°0 ‘ 5 & 26°
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Promineuces.—One hundred and twenty-two large, one
eruptive and nine metallic prominences were recorded. The
bighest was 180" and was observed on the 30th at- latitude
+ 82° west.

Magnetie disturbances.—*Moderate ” disturbances were
recorded on the following dates:—1 to 4, 16 and 17 and 25.

J. EVERSHED,
Ditrector,

Kodaitanal and Madras Observatorzes.

Sezsmic records.

¢$=10° 18" 50" N ; £4=77°28’' 00" E; £=2343 m.
Subsoil Rock.

Apparatus.— Milne’s Horizontal Pendulum Seismograph.

Tasre 2.
r
\% To
€ To?
Ax:
Azr: 976 170 1 27
Az :
) AMPLITUDE (u). Dis-
Date. Phase. GTll\zrlm'i‘, I(’g;lco)d 'tazlice Rumazgs,
An. | Ae. | Az, | (Km.),
1917. h. m. Ss. ('Y
May lst & | e P 18 40 42 e e
2ud.

iL 18 54 24 e
M 19 84 06 wo | e {14200 L.

s 24th|eP | 20 16 12
el | 20 21 18 | .. l.q |
M | 20 30 830 | .\ 70| .|

» 20th|eP 6 59 12 | . |t
| oL 7 00 18 | . | ..|350
M 7 06 24 | ..
F 7 17 12 wo e | v | e
w SBlst e P 9 06 24

AMPLITUDE (%),
i . Dis-
Date, Phase, G. ﬁlnjel"' f;:;o)d tuzce Reuirks,
AN. | AE. | Az, (Km.).
1917. h, m. s,
May 31st]i 9 388 12
9 50 '48 o L | 820] L.

F | 11 82 36 | .. | l...|..] ... |Bhiving
moved for
repairs
Mav  5th,

| 1919,
T. Rovyps,

Assistant Director.

Bowmsay OBnservaTory.
Alibag magnetic record.
4. During the month of May 1917 the traces showed
10 calm days, and 21 days of small disturbance.

The days of the month selected as ‘‘ quiet’’ for the pur-
poses of the Magnetic Survey of India are the 6th, 8th,
12th, 20th and 31st.

The following table represents the magnetic character of
each day during the month.

TaBrLe 8.
Day.  Character. Day. Character. Day. Charucter.r Day. gChnracte r,
|

1 8 9 C 0 s | 25 $
2 8 10 S 18 c 26 8
3 8 11 8 19 c 27 8
4 8 12 c 20 o) 28 8
5 8 13 c 2 s 29 8
8 c 14 c 22 s 30 8
7 S 15 s 23 s 31 C
8 ¢ 16 8 2% ]

C = calm; $ = small; M = moderate; G = great ; V. G, = very great,

The meap observed ahsolute values of tae several magnetie
eleraents reduced to the mean monthly tabulations of the
magnetograms, as also the ranges and the summed ranges of
the horizontal force and the declination for the month are
as follows :—

Hasterly declination . L. 07332
Horizountal force . . .. 036879 C. G. S. unit.
Vertical force . . . , 016868 C. G. 3. unit.
Inclination . . . C. 240 34,

Horizontal force range .. 000054 C. G, 8. unit.
Torizonta] force surnmed range * . 000393 C. G. S. anit.
Declination range . .. 46

Declination sumiged range .. 1977

(NoTe.—8ummed range means sum without regard to sign of fwenty-four ordi-
nates of the diurnal inequality.}
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Seismic records,

&=18° 53’ 36"N; &£ =72° 48" 56”E ; A=11m. Subsoil Trap.

Apparatus.—Miine’s Horizontal Pendulum Seismograph.

TaBLE 4.
. - 1’
AY TO € To2
AN:
AE 9 21 1
Az:
v—' AMPLIVUDE (u), Dis-
Time, Period tan
Date. | Phase. G. AT, (See 'Lr&cc RExsrzy,
An, | Ae, | Az, |(Km.).
[ S
1917. h. m. s
May 1stf P 18 42 8
M 19 35 36 . (1600 Lt L,
F . . vee End mixed
* in tremors,
s 2nd P e . Beginning
i mixed in
M 2 31 49 44, tremors.
F 2 41 49
s 4th P oo B eginning
! wxed in
M 1 64 7 122 tremors.
F 2 18 45
»  Bthy . 19 43 Thickening
of line,
5 9th P *16 6 13
S 16 14 45
Mojo16 43 11 | ... .|
F End mixed
in tremors.
»  16th ., 14 19 Thickening
of line,
»  29th| .. 4 1 Do, do,
o Blst) P 9 7 27
M i 9 51 27 722
F 11 41 58
Sensibility to tilt 1 mm. of amplitude on the trace=032".
# This value is as showu by the float record,
N. A. F. Moos,
Director,

Bombay and Alibag Oiservatorics.

5. Cavrourra (ALIPORE) OBSERVATORY.

Seismic records.
$=22°82" N ; +=83°20" E; % =64m. Subsoil Allnvial.
dpparalus.~—Two Omori Ewing Horizontal Pendulnmn

Seismographs.
TaBLE B,
r
v To ‘ ol
& To?
AN 29 18 / 1
AE: 29 42 ‘ 1
——————
Az: ’
_ AMPLITUDE (1, Dis-
Date. Phase. (;I.‘:I;mlc."T l:g;t’()i o tagce BzManxs,
An. | Ae. | Az, (Km,)
1917 h. m. s
May 1st] P 18 43 42 4 | e | wo | The waves
Aref)fdlnug
eriod a
18 51 30 7 giveorelt;lm
anoe in
L 18 b4 30 19 the seig-
mograph
pen-
dulums.
1t has
therefore
only been
possibie ty
determin o
the initi.i
* etage with
M| o194 3| .. fewr *"The trac-
ing pen
F | 2110 42 | .. o | e | ] pesom ing
. could not
May 9th P 16 4 24 4 b trace the
full maxi-
$ | 161 42| ¢ o | | | Dlavemen
hen('e_ ap-
L | 16 21 80 | 17 | Amplitade
measuring
M 16 24 42 798 |379 . one  sids
from the
F | 16 5 00 o « | position
ig givza,
P 21 49 30 2 i o “
8 21 51 54 4 . .
L 21 53 48 4
M 21 55 2 207 | ... .-
¥ 22 28 00 ven .
»  3lst P 9 0 2 6 . s
S 9 10 4 15 e | oen
L 9 34 7 19 e e
M 9 41 8 1276
F 10 17 2 T o

Lines overlapping trace not measurable,
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Awrirrup® (), Dis-
6.~~S1mrLA OBSERVATORY. Date, | Phage, e”ﬁ“"v}’ fé’é?f. | t8pec | Bawazrs,
o " “lAn| Ae, | Az |(Km.)
Seismic records. S S .
$=31°6" 00" N; £=77°11' 00" E; £=24335m. 1916. b m s
Sub.sozl ]f’,ock. Feb. 10th| e 2 08 386
Apparatus.~Two Omori Bwing Horizontal Pendulum
: ' L 2 16 18
Seismographs (Masses 50 Kg.)
M 2 17 00 so|li8 36 | .| ..
TaBLE 6,
F 2 85 48 o
by » l4th| e 10 18 30 VRN IFTU RO SR
v To € To?
! F | 10 57 18 | Slight tre
mors,
17 56 30
Av: 14 45 1 » lath) e ¢
M | 18 03 18 24|43 | 48
Ag s 14 I 1 F 18 37 18 s
» 15th| e 11 58 18 . ver | ew
“
Az: M | 12 26 00 | 22
24
M, | 12 27 12 T,
AMPLITUDE (u), . F 12 56 48 o | oo
18-
Date. Phase. (;I.‘l;nf"p_ fsﬁ;é")d e t“l“;e REMARKS, ,» 20th| e 18 09 48 .
An,| Ae.| Az, | (Km.).
— M | 18 36 48 18 | 114! 79
1916. h. m s F 19 24 B4 . ve e
Feb. lst§ P | 7 45 08 » 21t 1 f 8 89 30 | . fee|..
| 7 81 30 | .. F 9 01 08 Very slight
- shock,
L 8 00 12 ves eee | e Ll ve. | On instru- » 2lst € 14 10 42 . * e vee
ment re-
g‘?orgt.lﬁg F 14 36 18 s e s Slight tre
- more,
South os-
clliations, . 27th| Po | 20 43 18 | .. il
L 8 02 O . .
6 7|08 opetru- s | 21 o7 18 S
cording
East-West L 21 28 38 - .
ﬂiscilla-
M, | 8 02 18 | .. (2243 .. Hous. M | 21 34 12 | 30|94 300 .| ..
42
M, 8 05 06 ' 1993 ... F 23 17 12
F 9 28 48 | v | e J e o] » 28th| e 13 20 54 - -
5 i 1oy hid Sligh
» Ll i | 16 24 48 | .. P33 4 shost. |
F 16 26 24 | o | oo ] e [ e ] o | Very slight » 28th| e 18 59 18 o | M YO Y
tremors,
s 2wd| e | 21 42 B4 F | 19 08 42 e | Slight
shock,
F 22 03 00 . . Vory slight March 7th| e 13 62 54 " o o
tremors,
n  Bth e 11 01 36 vee o] e F 14 06 06 " Very sligh 4
. tremors,
F 12 14 12 | .. 8light tre- » 10th| i 4 66 06 .
’.'DO!B.. »
6th| Po | 22 03 24 | .. F 4 B5 48 wee | Ve slight
Se { 22 12 90 . b,
» 14th! 11 25 18 w | v ORI .
L 22 28 36 . s
. F 11 8 12 . | Very slight
M, | 22 30 36 o | 299 952 105
M, 22 35 42 468] 343} ... » 18th [ 1 12 30 N . oo
oo | e | Very aligh
F |28 36 24 .. - F | 13 42 | . ttomors, *
T )
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AnrirronE (1), | Dig. AMPLITUDE (8.) | Dis-
pate, [Phsse.| g'men | {sny talce | Bmuexs, Date, | Phase.| T | fSmed 1A% | Rewanxs,
Ap,| Ae. | Az. | (Em.) An, | Ae. | Az, | (Em.)
1916. h., m. s, 1916. h. m s
Mar. 19%h| e | 22 19 00 April 18th| P 4 13 30 e L | e
F 22 40 18 . ws | Very slight S 4 23 06 -
tremors,
, 26th| i 0 00 12 L 440 30 | ..
M 0 17 24 = 43 M ¢ 41 48 30 | 114 (285
M, 019 60 | .. 29 P 5 07 b4 .
F 1 00 84 | .. , 2lst] P | 11 41 00 - I
L, ooth| i 2 09 48 [ oo | o . s | 1 a8 18 o
M 2 10 48 181291 | e . L 11 58 42
F 2 26 18 " . ™ . LI1 12 00 06 e {2143 eos | aee Pendulum
1 8rd 0 48 30 80 5 trilem
tes n
April 3| e | 1 M, | 1202 42 | . |.. [250] .. nes st
F | 1 o7 so0 . e | Slight tre- Fol 1283 | ... o | | O
mors,
» 3rd| e 11 34 00 » 2lst! 3 13 58 18 " "
Very slight .
F | 11 84 24 | . ety slig F 14 26 18 Siigh
shock, *
» 24th| P 8 24 00 | ..
. Bth] e | 21 15 B4 | .. .
S 8 48 12
M | 21 31 12 20 | 14 o |
L 932 54 | v | .. .
F 21 59 54 oo e |0 . Sﬁglrlttre-
more. M, ] 91812 | .. |28 ..] ] .
. fth| Pi 9 36 64 | .o || - oy
M, | 919 4 | .. 107
S 9 45 48 | . | - .
F 10 23 00 . .
Le | 9 54 48 o L |
»  26th 3 23 36 o
M| 9 88 06 | e | oo |42 . e
26 M 3 37 b4 24 | 43|29
M, 9 88 42 | ... |92 ..
F 419 06 S O
F | 11 34 00 w |
» 30th| 1840 24 | o | e e o
. Oth] e | 19 24 00 .
18 45 30 | v | . . Vory slight
M | 19 83 18 | 18] 14 F local shosk.
May 8th 20 26 06 | s | | || ae
. F | 19 39 86 | e | on veo | Slight tree Y - ©
mors, 20 29 48 7| i | ee S | BlightYire
» Oth{ e 23 19 64 F light Tteo
) v liaht »  9th| Pe 14 40 12 e
F | 23 22 06 Very slight e
s e N O
y 15th| i 9 33 42 | .. .
L | 14 5 00 v | . .
3light tre- " R
S e B wem. M, | 1452 4 7
» 15th] P 12 39 42 - . 1 o .
4 e [ vee | 2 vee
s | 12 46 12| .. - M, | 1457 24 9
15 42 48 | we | |
Le | 12 58 18 . F 5 42
» 18 (X7 . e (11
M, [ 12 88 48 | . 1150 79| g 17¢h) e | 14 B4
4
M, | 13 04 42 | .. 07w | e F | 1607 54 i Bl Al IR LYY
, 22 54 '
F | 18 51 3 | ... » 2rdy e b4
2 - e | 8light tre.
15th| i | 16 08 48 | .. - F 3 19 00 Hght tre
S R T R I I I Jue Oth| e 9 40 42 | s fee || e
; F 22 07 06 - Slight tre-
F| 15490 12| m | | o [BLigne 7 o T
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AMELITUDE (). | 7). AMPLITUDE (), | Djg.
Date, Phase. (}'.TH.W'E‘ (l;‘b‘:‘)’d I ''''' tanee | poreapgs. Date. Phase, G?}E%. &i‘:f’f “"’A‘e” ReMARKS,
An, i Ae.; Az | (Km.). An, | Ae, | Az, | (Km))
S S e -
1916. h, m. s. 1916. h, m. s
Jupe 15th e 11 35 48 . Aug. 25th e 10 59 42 ve | v
M 11 59 24 71 M, 11 10 54 71
F | 12 31 18 Tremors, M, | 11 14 18 - 36
, I5th| e i 16 20 48 F | 11 43 06 . i . | Tremors.
¥ 16 58 2% Very slight 5 27th i 22 59 06 "
tremors, {
» 19th| e 4 00 B4 F 23 29 06 zvtery slight
remory.
¥ 4 37 24 Very slight »  28th Pi 6 40 24
tremors,
,» 2st| e 19 57 3G . . 8 6 40 54 . .
M 19 53 36 250 L 6 41 24 .
F 20 22 51 w |Lneal M ? Very 3500
shock, rapid.
»  2lsti i 21 51 12
¥ 9 08 18 . . The time of
F 28 08 36 | . Tremors, 3::‘"‘{,‘62‘1
ween 6 h.
. 2dth| i 4 13 06 . d o
an h.
13 4 44 36 ! slight 32{’{;532
) TOMOrS. w ¢ h
5 380th e 3 41 12 ! - time the
boormn was
F ? light ¢ Stzri”!t]hg
o S 1 tre- a e
m%rs. End stops.
lost while Verv glight
changin g after
sheet (4 h. shocks
55 m. to from 79!1.
July 16th| e 18 45 06 " " 5h.5m) :ggl'h%ﬂlss'
m. 33 s,
F 19 25 12 e . Slight , gnlil.lfsn;nm.
t N
» 2Tth| ¢ 12 04 24 Temors 54 2108
s,
3 92 ) B .
E 12 32 54 o . Slight 5 28th i 11 27 12 . . .
o 30th| e | 23 56 24 I B ol o1 o2s 18 | .. T S
shock.
M 23 58 54 64 ... o *
‘ 5 28th ¢ 11 41 00 e e
Aug. 18| F 0 19 30 c e .
Slight F 11 42 18 oo | we | Very slight
, 8rd| Pi 1 41 24 shock, local
. 29th{ e | 20 16 36 shouk.
S 1 50 54 or ves :
3 20 17 42 Vlerg' slir;xt
‘ ca
M 2 14 42 7129 ren shock.
¥ 3 23 48 s Sept. 3rd 1 7 36 24 ves wr | eee | wee
» 4th i 8 05 48 F 7 44 48 . Vtery slight
Teniors,
F 8 06 06 " Vers slight s Bthl i | 22 37 86 | e |
8th ? ek Fo| 22 58 42
t we ™ " ek, " ‘s . . ;
” ’ ngi(u‘ixi ng 4 V&x;ym%l;sgh:
e . 1lth| P | 6 39 36 | ..
Zheet (4 h,
5 m  to N 6 46 48 . v | me -
F 5 16 06 o | 20 m)
‘ Temas: L | 6 8 36 R e
. Bthi i 19 06 42
( M 7 00 00 28 |18 71 ...
¥ 19 29 12 et ver . Slight
tréxﬁors. ¥ 7 25 36 .
»  25th e 10 17 06 w e e b
. 15th P 7 10 18
F 10 47 06 P wo Ig§light
; tnl:tgors. Se 7 17 36 e | ve e

3,

Y




May, 1917. MONTHLY WEATHER REVIEW. 51

AupLrtunE {4). | Dig- ‘ | AnpLrrune (). | Dis-
Data. Phase, GTiIm(:f (P;;:_?)d tance REwABES, Date. | Phase, GTDFPI" l()b?;if.")l{———“‘"““ mgce REMARKS,
An, | Ae, | Az, | (Em.) ' f Anm | Ae. | Az, | (Km.)
e . S RN N — — S
1916. h, m. s : 1916. h. m. s
Sept. 151:'111 L 7 20 48 . e e 1 17 25 48 . . vou
M, 7 80 0G e 12860 L. Nov. 14th e 22 414 48
2
M, 7 8% 06 T 17 28 I M, 22 53 24 43 | oo | e oo
F 8 27 18 Che . M, 22 56 00 36 e
{
5 10th e 6 56 06 F 23 14 18 e | Slight
shock,
F 6 58 b4 O Very slight s 21st e 7 36 42 . "
local
. 23rl| e 6 85 5 shock. F 8 34 18 oo e | stight tea
mors,
M 7 02 06 e 18 »  24th} e 4 19 48
F 7 27 12 wer | Slight tre- F 4 42 42 VR VU VPR Do.
mors,
, 28rd|’ e 7 87 06 » 24th e 12 31 24 .
¥ 7 55 42 . Do. I 13 22 12 oo | Very alight
{remors,
Oct. 1lst| e 18 83 18 | .. |l w  20th! e 6 38 12
¥ 18 34 30 o veo | | e oo | Very slight F 7 36 54 Do.
local
., 3rd| e 1 49 18 oo b e b b f shodk » 30th| e 4 25 06
M 2 56 12 36 | 64| . F 4 44 42 ... | Slight tre-
mors,
F 3 49 00 UV I ... | Tremors. »  30th e 71412 ves | oee | e vor
,» ord i 14 47 54 r 7 23 30 .. oo | Vary slight
shock.
F 14 52 30 AU IV B et [ yery slight Dec. 14t e 14 19 18 . ORI PO B
shock.
5, 14th i 19 48 00 VR B F 14 26 06 U I Vlery slighf
ocal
M | 19 49 06 | .. B3| .|| .. s B i 838 00 | Lol o | O
, l
F 20 26 30 . o Local shock, M 8 30 18 ... 339 B
o 20th| o 117 34 06 | e ||| .. F §58 830 Ll e el e
. : shock,
Pl 17 48 12 | oo |l || o |Veryslight » 6th] e 22 52 86
tremors.
»  21st P 19 350 42 - ver v | e e F 23 04 06 ver RN B v [ Very shir
tremor:
S 19 35 30 4 ... PR PP S e , 10th e 23 44 30 e I R
L 19 39 48 e FUVEE TR RV e Ory;ms;]sn;};: " 11th P 0 00 18 vee .. ™ ‘e vel:y El,. B
cording ., 1lth| e 1 06 00 . .|
I s South o8-
: cillations, F 1 24 42 O O w Iy Vieht
L 19 41 00 es ] e On instru- . f{’fll?oii.‘
ment  re- s, 14th i 17 13 00 ven
c~rdiy‘u§ "
paciia- Folmoooo | e | [ e e i
tions. | oremors,
M, 19 40 42 o 107 [t » 165th e 21 59 42
26
M, 19 41 48 e (T ¥ 23 07 48 veo b | eee Do,
F 20 12 06 - » 24cn e 7 54+ 06 e
» st P 15 41 12 . [N PPN [ M 7 55 €6 W 12100 . v
s | 15 53 58 | o o lw|m] o F 895 42 | . ot ow] o [Localshocl
1917.
L 16 08 06 Jany. 4th e 16 58 05
M, 16 06 18 186 . M 17 14 30 71 1 64 .
18
M, 16 08 18 536 | ... | vee F 17 40 42
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AMPLITUDE (¥).| pig- ’
AurLiTupE (¥). | Die-
i 1
Date Phase, GTniame’ l:g;ic')f} “2“ REMABKS, Date, Phase, G_T ;;:_171". I(“gzcu? agce Rearanxs.
" .M. T, I an. | e, | Az | (K1) An, | Ae, | Az. | (Km.),
1917. h. m. s P 1917. b ms
Jan, 6th e 18 20 48 . O R April 3rd e 12 51 b4
Very slight ' . -
F | 18 60 00 | i | oon | o I e A M, | 18 0400 | B
w 19th| e | 2 14 B4 | e [ || My | 138 07 24 | o |86 ) o o) e
¥ s 32 18 | . q o Dows F {138 290 12 | w ||
w 20th| P | 23 20 43 | w » 10th| e |1 52 48 | fee | e
y T F 1 56 06 o . ser Very slight
S 23 82 54 e . [y trcymoxf.
Lo oaz a2l o | " On instra- » 12th| e 2 59 30 | .. R
ment  re-
ilm;)dr‘tl;mg M, 3 05 12 we 1 B2 v o | e
O Mz | 3 08 48 | w |+ |36 ..
On instru-
L |23 44 36| o |- o Chent F 3 39 86 | we | en | o | we] ew
cording
Bast-West s 17th| e | 13 38 05 | .. |..
tions.
M, | 28 48 36 | » (179 ||| o Fol13 5212 .| | Very siten
Temors,
M, | 23 44 48 13 il s st i 0 BL 36 | i fuen| ee y
» 2lst| F 0 46 42 | . | M 0 62 54 T e e
s 24th | Pe| 1 00 12 | o e || ] ¥ 136 06 | w Sl I R o
Lil 1 06 & » 24th] e | 14 45 12 | ..
we | ve w v | Very st
Mt o107 12|18 | 104 | P 14 46 30 ' ‘ o Pght
T s 29th| e | 12 07 48 | w | . || Shock.
, 30th| P 2 55 B4 | e | 12 18 00 B R
3 04 12 F 12 49 48 - res Tremors,
. s 09 00 May 1st|{Pe | 18 44 B4 | . || i
Se | 18 56 48 | . || o i
o3 21 30 RS v
M 19 04 06 | .. | .| 82..
M, 3 31 42 vee (228570 e | eee + [Pendulum ’ }
et st Mp | 1917 12 | . 189 ]
P 6 55 18 M, 19 25 18 | 4 714] “
, 30th| e 7 B9 06 | ... . M, 19 38 06 | .. | .. |1O71
¥ 8 00 86 | . | ee Tremors. F | 20 4 30 | w |.. ™
, Blst{ P 4 09 00 | .. . . 4th| e 1 40 00 | o ] e v ] ome
L 4 16 24 M 15 3 | .86 wif.! ..
F 4 42 18 " e e ¥ 3 09 00 " R Tremors,
Feb, 15th | e 123 54 0 e e J | o s 6h| e | 23 14 48 v b b
M 2 14 30 | .. |36 M | 23 27 64 | . [36] .
F 3 10 30 l... wl e Do. F ol 28 47 12 | o | o] oo |Tremors,
s 20tk e | 19 42 36 e | . Oh| P | 16 05 54 o ] e e ] e
M | 20 36 54 71 $ 1 16 14 30 | w |l ] ] o
F ]2l 15 3| . |. we | . Do. L 16 21 380 S RV IR RN
Mar. 15th e 0 23 12 | o | oo || v M, 16 29 42 | .. |36} ... .1 ..
M 0 47 380 | .. |36 | .. M, 1€ 31 80 | .. |.. |43 .1 ..
¥ 1 44 24 | oo ee [ d o ¥ 18 02 48 | w | | wor | vn | uee
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) AMPLITODE (4), | Dig-
Dsto. | Phase. G:l‘hu:ei %’Se;?f T 185 | Bascans, The following table contains a list of earthquakes that
An, | Ae. [Az | (Km.), were reported :—
1917 h. m. s TaBLE 7.
May Sth e 21 85 36 . v |
F P . . - e 'I‘Eezlno]l- 8, G T Intten-
11 .M. T. i
in the noxt Place at which felt. | Date. | of eattn’ | D078 | fou. | NO-of | poyypy
shock, quakes, . Folml VRS
scale,
, Oh| i | 21 46 42
M 21 47 18 ... e | 9640 .. vee
h. m. | sec
F ol o22 24 24 | ... |.ifw]e Loeal
. shock, Simla .| May Oth 21 46 60 6 1
s 29th| i | 18 56 48 | .. | ||l e |
Lahore . s 9h 21 47 30 5 2
F 13 57 24 . . Vlery Js;light ]
oca 11
. Srinagar . - ‘9th1 21 47 7 7 1
» Slst P 8 59 42 et Sintkot . .| » 9th 21 50 3 7 1
¢ I
9 09 42 FETE S P ves Waltair . ol ow 18thi 6 40 5 6 1
L 9 28 30 . . Shillong . .1 s 20th 5 25 2 4 1
M, 9 30 06 5] ] ]
M, ? vee  |>28031 o0 | oo e | Perdul um .
t - B . .
Zgﬂ'i‘i,if Solar radiation—Observations not recorded owing to
bind oS absence of officers on war service.
maximu m
was  be-
gzeeufsh'
m, 8,
d 9h,
ad ol C. W, B. NormanD,
F | 12 04 30 : Imperial Meteorologist, Simla.

Weather in the Indian Ocean.

7. The excess of pressure which characterized India did
not extend over the Indian Ocean where all the three re-
presentative stations recorded appreciably lower pressures than
usual. Winds were normal as regards direction, but were
unusually strong at Seychelles and weak at Mauritius. Rain-
fall agreed closely with the normal at Zanzibar, but was
much lighter than usual at Mauritius and Seychelles.

The general conditions over the Indian Ocean were thus
distinetly favourable for monsoon rains.

.

TasLe 8,
—— Mauritius,* | Zanzibar, Seychelles,
Departure from normal of mean pressure] —-025 | . —015 018
Actual mean wind direction S62°E| S21°W | S43°E
Normal mean wind direction .| S64°E| STW §43° B
Actual mean wind velocity (miles per 189 144 207
diem), .
Normal mean wind velocity (miles per 211 142 120
diem).
Rainfall departure from normal . —~271 —079 ~565

* Based on weekly telegrams,

" Depressions and cyclonic storms.

Two storms were recorded as occuring in the Indian Seas,
one in the Bay of Bengal and the other in the Arabian Sea.
The following is a brief statement of their history.

Cyclonse storm of the 30tk April wthe 5tk May in the
Bay of Bengal—This appeared as a shallow depression in
the southwest of the Bay on the 30th April ; it travelled
roughly northwards during the day and by the movning of
the 2nd had reached a position nearly 300 miles to the east
of Madras. It developed rapidly during the next twenty-
four hours while travalling novthwards and at 8 hours on the
3rd it was central about D0 or 60 miles east of False Point.
The centre struck the coast between Balasore and Saugor
Island ip the afternoon and after following, as hitherto, a

northerly course had reachéd the neighbourhood of Naya
Dumka by the moming of the 4th. It broke up during the
day in the Bengal Himalayas, The §. §. Manica was
involved in the inner area on the morning of the 3rd. She
experienced winds of hurricane violence and a very high sea,
the barometer falling to 89-07“ (corrected) at 9 hours, or
seven-tenths of an inch below the normal height. The storm
was thus a severe one. :

Cyglonic storm of the last week of May in the Arabian
Sea.—This storm was encountered by the S. §. Portsea on
25th-26th May in the neighbourhood of the Kuria Muria
Islands, but no information is available regarding its origin,
character or movement.

.
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Pressure.

_ 9. Barometric pressure was above normal at all the record-
Ing stations in the plains with the exception of Myitkyina;
the excess was least in Burma and along the west coast of
the Peninsula (102”), and greatest in the Punjab and the
United Provinces, where it ranged between ‘08* and *12”,

The excess of pressure was chiefly a feature of the lower
atmospheric strata, for at the level of the neighbouring hill
fltaftlons it was either less pronounced or replaced by a

efect.

TiLE 9.
_ - DR TasLe 10.
Departure from
Division, rorwal of mean 8hrs, f
prissure,
,, , Derpav'mre * !Departare | Departare
TOM from of
Burma . . . B N +°015 f HILL gTATION. normal PLAIN RTATION, normal | pressure
pressure, prescure. }difference,
A B B—A,
Assam . . . . . . . . +-028 ‘
Bengal . . . . . . . + 049 : ’ — e e
Bihar and Orissa . . . . . +072
" L4 »
United Provinces + 098
Quetta . —015 | Jacobahad +°075 | +-090
Punjab . . . +'100
. Leh . . —-035 | Lahore . g #0107 | 4142
North-West Frontier Province . . . . . + 064
Sind . . . . . . . . + 054 Murree . . 4 —001 | Peshawar . l +:050 | +-051
Rajputswa . . . c . . . + 004 Simla . «| +-022 | Ludhiana . ’ +°115 | +-093
F.mbay . . . . . . . . + 026 Darjiling + 026 Dhubri f #1033 | +-007
pral India . . . . 00 ; :
Central India +1006 Mount Abu . —008 Dewn . . .| +036| +09
Central Provinees . . . . . + 068 I ]
aclimarhi . ‘012 v . . 055 | +-
Hyderabad . . . . +048 Paclimarhi +°01 Khbandwa } + 043
I
Mysore . . . . . . . +°027 Kodaikanal —004 | Madara . . f +°032 l +036
|
Madras +039 , { { ﬁ
! . L ._4' s
Temperature.

10. Except in Burma, Assam, Bengal, south-east Madras,
Mysore, the west coast districts and the North-West Frontier
Province temperature was well below the normal everywhere
in the Indian plains. The deficiency was more than 6° in
Chota Nagpur, the United Provinces, the Punjab, Rajputana,
Central India, the Central Provinces and north Hyderabad,
and occurred more in the maximum than in the minimum
temperature. 'The low temperatures persisted through nearly
the whole month. The past records show that the years with
lowest temperature conditions in May were 1877, 1878 and
8§85 ; but even in these years the lowness was on the whole

not nearly so marked; in this respect therefore 1917 was
unique. It would appear that this result was a direct conse-
quence cof the phenomenal rainfall of the month.

Temperature was low also at the hill stations from Muk-
teswar to Cherat, but was normal in Baluchistan and Kabul,
and rather high in Kashmir.

The Baluchistan and Kashmir data thus indicate that the
disturbed conditions responsible for the low temperatures
recorded over the greater part of the country did not extend
in any marked degree into Afghanistan or Central Asia.
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Tapre 11.
ACTUAL TEMPEBATURE, DEPARTURE PROM NOGMAL OF
DIVISION, Montbly )
R I M PR
‘\ miniman,
°© o o o ) o °
&
1. Bay Islands . . B . . . . . . 881 7835 §3 3 97 —08 —06 -—02
2. Lower Burma .« « . . e+ .+ . 906 759 833 147 +09 -~0'5 14
3. Upper Burma . . . . . . . . . 96 4 753 859 212 +10 +03 '+ 07
4. Assam . . . . . . . . 895 724 809 170 + 24 +10 +14
6. Bemgal . . o e - . e« . o o912 750 831 162 —13 —10 —03
G. Orissa . . . . . . . . 952 €7 859 184 —4'8 —31 —17
7. Chota Nugpur -+« o . T 737 839 205 —83 ~—37 —51
8. Bibar . . . . . . . . . 947 750 84-8 197 —51 —~2'1 —30
9. United Frovinces, East . . . N . 961 747 854 213 —84 —~35 —49
10. Do. do, West . . . . . . 949 731 839 218 —107 —60 —47
11. Punjab, East and North . . . . R . . 923 710 817 215 '__11.3 ) —43 —69
12, Do., South-west . . . . . . N 958 729 842 231 —100 e —56
13. Kashmir . . . . . . 754 529 64:2 22'5 +28 + 45 —17
14. North-West Frontier Province . . . . . . 967 716 841 251 —43 -0 —36
15. Baluchistan . . . . . . . . . 89'6 628 759 273 —2:3 +07 —80
16. Sind . . . . . . . . . . 932 776 879 206 —45 —07 —38
17. Rajputans, West . . . . . . . 954 729 84,2 225 —11'5 —87 —28
18. Do, East . . . . . . 931 724 827 207 | —133 —90 —43
19. Gujarat . s . . . . . . . 938 751 845 188 —57 27 —30
20. Central India, West . . . . . . 929 68-9 809 241 —10-4 —79 —2'5
21. Do., East . . . N . . . 937 727 833 210 —12-7 —71 -5
22. Derar . . . . . . . . 97'3 729 852 244 —85 —6'8 —17
23. Cantral Provinces, West . . o . . . 948 707 827 241 —113 -89 —26
24. Do, East . . . . . . . 953 725 839 22-8 —102 -72 —30
25. Konkan . . . . . . . . . 897 783 841 113 —06 —~19 +15
26. Bombay Decean . . . . . . . 965 695 &3l 267 —43 —~32 -1l
27. Hyderabad, North . . . . . 963 21 842 242 —72 —58 —1'4
28. Hyderabad, South . . . v . . . 979 759 869 219 —6:3 —4r3 —20
29. Mysore . . . . . . . . . . 915 674 795 241 0 ~—19 +19
30. Malabar - . . . . . . 896 769 833 127 +01 ~11 +12
31, Madras, South-east . . . . . . . . 971 771 871 200 —12 --15 +0-3
32. Do. Deccan . . . . . . . 1002 779 890 222 - 45 —2:7 —18
83. Do. Coast, North . . . . . . . 943 773 858 171 —2:9 -38 +0-9
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TssLe 12,
DEPARTURE FROM NORMAL OF

Division, Meau maxi- | Mean mini- Mcan
mum temn- mutn tem- temperas

perature, perature, turs.,
Burma . . . ' . +10 —01 + 04
Assam . » . . . . + 24 +10 +17
Bengal . ’ . . . . —13 —1'0 —12
Bihar and Orissa . . . . -60 —29 —44
United Provinces . . . . —94 —46 —70
Punjab , . . . . . —10-8 —4-8 —76
North-West Frouticr Provinee . . —43 —07 —2'5

Mavy, 1917.
DEPARTURE FROM NORMAL OF
Dyvisrow,
T o | s tone | tompone
perature, ferature, ture,
o o

Sind . . . . . . —45 -—07 —26
Rajputana . . . . 4 —12'6 -89 —107
Bombay . . . . . . —4-2 —2-7 —35
Central India . . . . =115 -—75 —05
Central Provinces . R - =104 —80 —92
Hyderabad . . . . o —67 —49 —58
Mysore . . . . . . 0 —1'9 —10
Madras . . . . . . —18 —21 -—20

Winds.

11 («). Winds were unusually weak and unsteady in
north-east India, Rajputana, Central India and the Central
Provinces. In the United Provinces, the North-West
Frontier Province, Sind, Bombay and Hyderabad the velocity
alone was appreciably low, while in the Punjab winds al-
though of about normal strength were steadier than usual.

(¢) In the north Punjab the northerly element in the
mean wind direction was weaker than usual and at the level
of Cherat was replaced by a southerly component ; these
deflections suggest the absence of any unusually heavy snow-
fall in the regions to the north.

TasrLE 13,

DEPARTURE FROM NORMAL OF
Drvisiown, T
Hourly wind Wind
velocity. steadiness.
Burma . . . . . . . + 02 + 4
Assam . . . . f . . —0'5 — 7
Bengal . . . . . . . —14 —23

DIPARTURE PROM NORMAL OF

Humidity and cloud.

1%. Absolute humidity was rather high in Baluchistan,
the North-West Frontier Province, the Punjab, the western
balf of the United Provinces, Central India Fast, the
Central Provinces and the interior of Sind, and was about
the average or in defect over the rest of the country. The
distribution of relative humidity agreed closely with that of
absolate Lumidity.

Skies were clouded to much more than the cusbomary
extent over practically the whole of ncrth-western and
central Indis, and were nnusually free from cloud in upper
Assam, Bengal, Mysore and the greater past of Madras.

Divisiow,
Hourly »ind Wind
velocity, steadiness.
Bihar and Orissa . . . . . —13 -19
United Provinces . . . . . ~10 0
Punjab . . . . . , . 02 + 3
North-West Frontier Province . . . -13 —1
Sind . . . . . . . —20 — 4
Rajputans . . . . . -1 —32
Bombay . . . . . . . ~16 — 5
Central India . . . . . —14 —~—14
Central Provinces . . . . 07 - 17
Hyderahad . . . . . . —1'8 ~— 3
Mysore . . . . - . +01 -4
Madras . . . . . f . +01 + 2
Tasre 14.
. i S
HyeroMyrey; 8 pgs. Crovp
Mean ]
. Departure
Drvistox, Mean [Departure tc‘;;li"‘;!“";“! from. LV{S?IH Departure
huwi- from inches  |POTTIA 0 from
dity. | pormal. | "5 [inches of | Bmount normal
o merenry 8t 8 hrs, *
mergury, i
%
Durma . . 77 e h 820 | —-040 58 0
Asgsam . . .| 84 — 4 ‘808 + 004 51 —13
Bengal . .| 80 — 1 ‘848 | 048 43 —09
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HYGROMETRY ; 8 HES, l‘ Crovp, HYGROMETRY ; 8 5RE, CrLovn,
N Menn g
| y Departure . J Mean Departur
Drvision, ?[Cﬂl.l l)c;f)arture te\'i\l;!l)(?ll:lzn f:'uu; :\11{?3‘(; I)a}pnrture Diviston, Mean {Depasture | t‘vxz ')::rm q;‘:'!"nf'no 3]“,::‘: Departurs
nmi- O T e normalin " Tor S from UELS . elond
L inches ! ny ' n huwi- AL RN T norma fu , from
dity, | wormal. of ;rl]l\:l)‘es yfl ’lxrll:‘;:‘;: uormal. dity, normal, 1.1(5}% inches of 19(!1:;}:?; sormal,
merenry, | MEFOUTS. D merury, | morcury, [ 368 bre.
- ‘7 e E N . RSP P S —— 1 B SUU UU S
| o | |
. | |
Bibar and Orissa 69 + 4 737 - 035, 38 + 09 Sombay . . 67 + 1] 7121 050 82 j +00
|
United Provinces 57 +10 619 | +010 ‘ 7 + 22 Voo Centyal Indin R 59 +18 581 + 037 47 i + 05
Punjab 57 +18 5731 +°079 1) 43 +32 Central Provinces . [ 56 +19 [ 568 +:070 39 ; +2' 1
, s . _ | !
North-West Frontier, 56 +11 591 + 047 J\ 39 +2°3 Hyderabad | . 50 + 7 630 | —017 31 +05
Province, |
Sind . . 64 + b 768 | +031 | 16 0 Mysore . L] 68 -0 H86 | 0% 33 —18
Rajputana . . 55 +16 549 +018 ’ 42 +31 Madeas . 69 2 93 —064 35 08
|
» Rainfall.
13. Several disturbances of the winter type entered The total rainfall of the month was heavier than usual

northern India from the west. They were, however, with-
out exception feebly marked and produced little rain in
Persia, but in north-west and central India, where theiv
activity was supplemented by an inflow of moist air from
either the Bay of Bengal or the Arabian Ses, they were the
cause of numerous and frequent thundershowers. In north-
east India fairly widespread rain fell on most days during
the first fortnight, but after this there were mervely local
falls, In Burma fairly general and moderate to heavy rain
occurred between the 21st and the 27th, but daring the rest
of the month, apart from isolated falls, weather was abnor-
mally dry. Over the greater part of the Peninsula the usnal
thundershowers were extremely rare, particularly on the
Malabar coast where hardly any rain fell before the 2Sth.

v Bihar and Ovrissa, the United Provivees, the Punjab, the
North-West Frontier  Province, Baluchistan,  Sind,
Rajputans, Gujarat, Central.lundia, the Central Provinces,
Hyderabad and the Madras Coast North, within 10 per cent.
of the normal in Kashmir, Madras South-east and the
Madras Decean, and was below the average in all other parts
of the eountry.  The largest excess oceurred in Gujarat (37”7
or 2,176 per cent.), Central India (2:5” or 1,200 per cent.),
Kajputana {2°4” or 750 per cent.), the Central Provinces
Wost (24”7 or 572 per cent.), and Bihar and Orissa (1'7” or
76 per cent.) and Sind (I'L” or 1,027 per cent.) ; while the
defect was more than 2” only in the Bay Islands (33”7 ov
25 per cent.), Tsower Burma (54" or 41 per cent.), Assam
(#°8” or 40 per cent.) and Malabar (2-9” or 42 per cent.).

TssrLe 15,

‘f NUMBER OF RAINY DAYR, RAINFALL,
SUEB-DIVILION, - B R A—Tk_ﬁ___
Actual. Normal. Actual, Normal, f,&ﬁlﬁfﬂlfsh fi};‘xéiﬁ;l}ﬁr‘lﬁ:]_
....... - ) - ) S

1. Bay Islands . . ) . . . . 115 139 976 1307 —331 — 23
2 Lower Burma  «  « o+ e e .. 108 130 771 13:08 537 e
3. Upper Burma . . . . . s . 58 78 90 576 —177 - 31
4. Assam . . . . . . . . . 106 143 715 1192 —4:77 — 40
5. Bengal . , . . . . . . o0 90 701 719 —0-78 — 10
6. Orissa . . . . . . . . . 56 45 457 2-84 +173 - 61
%. Chota Nagpur . . . . . . . . 75 33 375 183 +1'92 +105
8. Bihar . . . . PN 62 32 432 2:26 +2:06 + 01
9. United Provinees, East . . . ' . R 33 12 163 062 +1-01 +163
10. Do., Wesb . . . . . 46 13 204 059 + 145 + 246
11, Punjab, Essta nd North . . . . 33 14 134 059 +0'76 +127
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NUMBEB OF BAINY DAYS, RAINFPALL,
SURB-DIVISION, D Percentage
Actual, Normal. Actual, Nornal. fracparbare dep;;itggfrom
a " ”
12. Punjab, South-west ' U . N . 30 09 116 038 +078 +205
13. Kashmir . . . . . f . . . 50 38 b 204 212 —008 — 4
14. North-West Frontier Province . . . . . 2 25 18 1-:02 085 +0°17 + 20
16. Baluckistan .+« . . . . . .| 12 0 047 0l L +026 +124
16, Sind . . . . . . . . . 19 02 1-24 011 +1'13 +1027
17. Rajputans, West o v e e e 43 05 229 022 +2:07 +941
18, Deo., East . . . . . . . 58 09 290 037 +2'53 + 684
19. Gujarat . . . ' . . . . . b6 03 387 017 +370 +2176
20, Central Indis, West . . . . . . 63 06 278 021 +2:57 +1224
21, Do,  Est . . . . . . . 60 06 249 01 +228 +1086
22. Berar . . . . . . . . . 44 09 170 0:42 +1-28 + 305
23. Central Provinces, West . . . . . . 64 09 2:42 0-36 +2:06 +572
24, Do., East . . . - . B 43 12 164 054 +1'10 + 204
25, Konkan . . . . . . . . 21 17 093 1:39 —046 — 33
26. Bombay Deccan . . . . . . . 18 23 064 128 —0'64 — 50
27. Hyderabad, North &« ., . s+ . . 33 14 123 065 +058 + 89
28. Do., South . . . . » . . 48 18 191 083 +108 +130
29, Mysore . . . . . . . . . 35 56 2:27 361 —1'34 — 37
80, Malabar . . . . . . . . . 31 71 401 693 —2:92 — 42
31, Madras, South-east . . . . . . . 39 38 278 261 +017 + 7
32, Do, Deccan . . . . . . . . 82 28 172 161 +011 + 7
33. Do, Coast, North . . . . . . 64 30 353 202 +161 + 75
RarxPALL,
TieLe 16. Divistox. Departare | Percentage
hotwal. | Normal. i, |trom notimal.
|
RAINFALL. T -
. " "
DivtstoX. Depariure | Percentago Sind . 14| o11| +113 +1027
Actual, Normal. from departure
norwal. | from normal. Rajputsns . . 2| o082 +240|  +750
" " " Bombay 173 094 +079 + 84
Burwa . . . - 545 s63)  —s8) — 37 Central India 23| oal| +252|  +1200
Assam . ' ‘ * 715 1192 —477 — 40 Central Provinces 192 045 + 147 +327
Bengal . . . . . TVl 7T =078 —10 Hyderabad 15| 073 +082 +118
Biharand Orisa . . ) 404) 280, 4174 4+ 76 Mysore . . . po7| 81| —184| —37
United Proviuces . 185 | 060} +1% +208 Madras . . 29| 275| +024| 4 9
Punjab . . . . 1-29 054 +075 +139 _
North-West Frontier Province . 102 085 +017 + 20 Mean of India i3 2:65 + 087 + 14
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Snowfall.

J.—AFGHANISTAN,

14. No snow fell in and around Xabul and at the‘end of
the month the unmelted residue of the accurnulations on
the Paghman and Hazarajat ranges was estimated at only
a few inches.

I[.—Norta-WEest FRONTIER ProvINCE.

Some snow fell on the higher hills in Dirand Swat and
amounte varying between quarter of an inch and eight
inches were recorded in the Kagan valley (Hazara district)
on heights above 11,000 feet.

I1T.—KAaSHMIR.

(a) Mountains around Srinager—There was mo
snowfall. ,

(b) Skardu.—Slight snow fell on the peaks of the .

surrounding hills on the 26th,

(¢) Dras—No snow fell.

(d) Kargil.—~Light snowfall oceurred on the moun-
tains around the station ou the 20tb, 2lst
and 25th. The accumulations at the end of
the month were estimated at 2' on the Arch-
olla and between 2”7 and 4' on the tops
of the Nakthulla, Sumerunlla, Barulla and
Puzgolla.

(¢) Leh.—There was a fair amount of snowfall on
the surrounding hills.

Y 1V.—PunNsaB.

(¢) Chamba.—On the range between the Chenab and
Upper Ravi soow fell on the 10th and daily
from the 15th to 18th and on that between the
Upper Raviand Beas on the 15th, 17th,18th and
19th ; the snowline came down to 10,000 feet.
Towards the end of the month about 4' snow
still lay unmelted on the Chini and Sach
passes (elevations about 14,000 feet).

(8) Kangra.—There were unusually frequent falls on
elevations about 8,000 feet.

(¢) Kilba (Simla Hills).—Snowfall occurred on the
7th, 12th and again daily from the 16th to
the 20th down to 11,000 feet at which level
the total fall amounted to 9” in depth.

TaBLe 17.
Derrr OF ACCUMULATION
AT THE END OF THE MONTH,
Name of pass, Reported. Normal,
Shatal . . . . . 2 fect. 5 feet.
Rupin . . . . I 6
Brua . . . . . 13, 6 »
Harang . . . . . Nil. 2

V.—~Ux1tep Provinces.

(@) Garkwal.—The snowfall of the month is said to have
becn heavier than usual,

(&) Aémora.—During the first twenty-five days snow fell
to a total depth of 74 in Byans and Malla Darma, 534 in
Chaudas, 4' in Malla Daopur and 1’ in Malla Johar. The
lowest descent below the perpetual snows was to a distance
of 4§ miles in Byans.

TaBLe 18.
DEPTR OF ACCUMULATION
Name of PRSS oF penk' AT THE £ND OF THE MONTH.
Reported, Normal,
Feet. Feet.
Nuwe  Pass . . . . 134 205
Lampia  ,, . . . . . 14 104
Lipulekh ,,' . . . . . 13 23
Binkara ,, . . . . 11 14
Khaphini Peak . . . . 4 24
Kuntela ,, . . . . . 4 e
Bagdwar . . . . . 4
SuMiraRyY,

15. Snowfall was more frequent and heavier than usual
over the area from Chamba to Almora, while in the regions
to the west of Chamba there were merely a few light local
falls. At the end of the month the unmelted residue of the
accumulations was in decided excess over the greater part of
the Himalayas east of Chamba and in conspicuous defect in
Kashmir and Af£ghan hills,

Hruras,
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MAXIMUM TEMPERATURE.

CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MINIMUM TEMPERATURE.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MEAN TEMPERATURE,
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average over the divisions of the normal monthly rainfall |
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1. Bay Islands 10, United Proviaees, West 19, Gujurat 26, Hyderabad, South
2. Lower Burma 11.  Punjab, Kast nod North O Mml India, West Y. Mysore

3. Upper Burmua 2. Do, Bouthwest . aant 30.  Malabar

4. Assam 13, Kawheoir 31, Madras, Southeast
6. Beugal 14, Nosthwest Frontier Proevinee 0] Provinees, West 22 Madras, Deccan

6. Orissa 15, Baluchistan * [RITIN Fant 33 Madras Coast, North
7. Chota N&gpm 1. Sind Yo, Funkan

8. Bihar {7. Rajpatans, Weat ’ 26, L«xmm‘;, Pleceary

9. Uaited Provinces, East 1%, Rajputava, East 27 Hydorabed, Norih
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INTRODUCTION.

HIS review of the weather in India during the mounth

of June, 1917, is ;based on observations taken daily

at 8 hrs. at 217 stations, and on additional observations

taken at 10 hrs, and 16 hrs. at 11 stations. In the rainfall

summary have been utilized the data furnished by the meteo-

rological observatories, and the rainfall statements of the
month published by the Provincial Governments.

The brief notes on solar, magnetic and seismic disturbances
are supplied by the chief observatories in the Indian area.

For a statement of the methods adopted in recording
and tabulating the data, for each of the elements of observa-
tion, reference should be made to the introductory portion of
the review for January, .

Summary of the chief features of the weather in India during the month.

2. The most noteworthy feature of the month was the
early beginning of the mousoon rains. The Arabian Sea
monsoon arrived on the west coast at about the normal date
and extended into the central parts of the country with the
usual rapidity. The Bay current on the other hand appeared
in north-east India nearly two weeks before the usual time,
while in the Punjab and the north-west of the United Pro-
vinces the first burst of the rainy season occurred on June
2nd, about three weeks ahead of the average date, and over
the rest of the United Provinces on the 19th. In the
interior the currents were not so steady as usual, but except
for a short interval from the R21st to 25th there was no
extensive break.

The month was on the whole one of abundant and well-
distributed rainfall Thus the total fall over the plains of
India exceeded the normal by 1-8” or 25 per cent., and the
only division which did not participate in the general excess
was Sind where a defect of 40 per cent. was recorded. The
excess amounted to 3” in Assam, 2}” in the Central Pro-
vinces and in Bihar and Orissa, 27 in Rajputana, Central
India and Madras, and varied between 1”7 and 2”7 in Burma,
Bengal, the Punjab, Bombay, Hyderabad and Mysore.

Over a large part of the country, owing to the excess of
rainfall, humidity and cloud were above normal and tem-
perature was inclingd to be low.

Barometric pressure in the plains averaged -017” in
defect.

Solar, magnetic and seismic disturbances.

KopatkaNan OBSERVATORY,
3. Solar Observations.—The sun could not be examined
for spots and facul® on 4 days during the month and
prominences could not be recorded on $ days.

Sunspots —Twenty-one new groups of spots were observ-
ed ag agaiust 80 in May. The daily average number was
6*9 and the average life of a spot was 8'5 days, the averages

for the preceding month being 6'7 and 7-2 respectively.
The distribution of the spots in latitude was as follows :—

Tasre 1.

219.—-30° ' Mean Extreme

0°—10° | 11°—20° ‘ latitude, lat{tudes,

12°'8 | 6% and 19°

North . R . J 4 8

South 3 3 3 15°2 | 4° and 25°
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Prominences—Fifty-six large, one metallic and two
eruptive prominences were recorded during the month.
The greatest height attained was 200" and was recorded on
the 10th and 11th in about the same region of the north-
east limb,

Magnetie disturbances—° Great ” disturbances were
recorded on the 7th and from 28rd to 25th and “ Moderate
disturbances from 8th to 10th, 13th to 14th and on the 22nd
and 26th,

J. LLvERSHED,
Director,

Kodaikanal and Madras Observatories.

Seismic records. .
$=10°13" 50" N'; a=T77°28' 00” E; 4=2,343 m. Subsoil

Rock.
Apparatus.—Milne's Horizontal Pendulum Seismograph.
TaBLE 2.
r
\'% To e Tok
Ax:
Ag: 976 174 1 27
Az
- AMPLITUDRE (u).! Disg-
Date. Phase, G'.rihylltc'l‘. (I;‘é‘;”;d ’”‘““E REMARKS,
An.| Ae.| Az. | (Km,).
1617. h, m s )
June 3rd| eP 14 58 00 woo J e oo L] e | Widening
of line,
F 15 19 12
w OtbleP | 9 4600 | o |||
iL 9 48 48
M 9 49 36 40
¥ 10 27 30 ' s .
, otn|eP .17 53 3
el 18 01 b4
M 18 05 24 e we | 70
¥ 18 23 48
" 13th] e P 7 01 30 e 1)
iL 7 07 42 ORI VO BN
M 7 49 42 e |GOO
F . Ve ‘ e
.| Loverlap-
L i3th| P, R (O RN T ping.
¢eLL 9 56 42 e res
M 10 00 12 e e | 50
¥ 10 21 48 ., N
: K

June, 1917.
AMprIrvoR (u),
. Dis-
Date, Fhase. G:rizln:e'r. féerlof taxce REMARES,
An, | Ae. | Az. | (Km.).
1917, h. m. s
June 24th| ¢ P 20 08 00 s . N
il 20 17 - 24 v
M 20 18 12 O (VI s
F N B .
}Ove_ﬂap-
» 24th| P ping.
il 20 51 18 s
M 20 58 12 vee w |50 ... ee
F 21 13 06 [P O e
» 20th; iP 6 04 24 oo
iL 6 08 42 roe
M, 6 19 36 oee 1300
M, 6 55 (6 . (700 ... oo
M; 6 56 42 | .. ... [650
M, 7 02 48 eee 11030 L., e
F 10 48 30
T. Royps,

Assistant Director.

BomnaYy OBSERVATORY.
0 . “
Alibag magnetic record.

4. During the month of June, 1917, the traces showed 16
calm days, 13 daysof smalland1 day of moderate disturbance.

The days of the month selected as “ quiet > for the
purposes of the Magnetic Survey of India are the 2nd, 12th,
15th, 20th and 27th.

The following table represents the magmnetic character
of each day during the month:—

TasLe 3.
|
Day. |Cbaracter.] Day. Charncter.g Day. |Character] Day. [Character,
1 C 9 8 17 S 25 s
2 C 10 8 18 C 26 S
3 C 11 c 19 C 27 c
4 s 12 C 20 ¢ 28 c
41 c 13 S 21 C 29 C
6 8 14 8 22 8 30 C
7 s 15 c 23 8 e
8 s 16 C 24 M e e

C=calm ; S=small ; M=smoderal¢; G=great; V, G,=vory great,
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The mean observed . absolute values of the several
magnetic elements reduced to the mean monthly tabulations
of the magnetograms as also the ran.ges‘and‘ the summed
ranges of the horizontal force and declination for the month
are as follows :—

Easterly declination . . . . 0°32 347,
Horizontal force . . . . 036887 C.G.8. unit.

Vertical force . . . . . 016878 C.@.8. ,,

Inclination . . . . . 24° 3572,
Horizontal force range . . . 000061 C.G.S. unit.
s » summed range o . 000450 C.G.S, ,,
Declination range . . . 49,
» summed range . , 2274,

(NoTe,—Bummed range means sum without regard to sign of the twentysfour ordinates of
the diurnal inequality,)

Setsmec records.
$=18°53" 36” N; A=72° 48’ 56" E ; h=11 m. Subsoil Trap.

Apparatus.—Miine’s Horizontal Pendulum SetsmograpA.

TaBLE 4.
r
!
v To € Tt
AN:
21 (Ist to 22nd)
AE: 9 19 (23rd to 1
30th).
Az:
AMPLITTDE (#),
Dis-
Date, Phase, G.Tli?.lel‘. g;c";d ! e R?HAB“'
An, | Ae. Az, (Km‘).:
| ;
1917, h, m, s
m m :
June 2nd v 0 13tol7 vee e J e | e e Tﬁ}”}?ﬁé‘,’“
» 4th P 2 97 46
M 2 31 10 e 1331,
F 2 50 46
» Bth v Beginning
mixed in
M 2 24 40 | .. |..|44 tromors,
F 2 56 40 .
» Otht P | 18 1 39 - S
M 18 8 39 L33 ] .
F 18 19 44 .
T ————

AwrPLITop® (0). | pig.
Date, | Phase. G.Tl\il’.'.;l'. %’;:éﬁ)d : = tance

A ReMarxs,
An, | Ae, | Az, | (Km.).

1917. hy m s
June 13th P 7 0 37 PR U RN [P
M 7 83 41 e 178 | .. s
F 9 9 29 o .
» 10th wie 18 37 00 e O YT Thickening
of line.
»  2ith P 6 9 82
M 7 5 32 e (922} . e
» P ILN BTON I eov | End mixed
m m : in tremora,
s 27th 8 389to 44 e YT PR R oo

Thickening
of line,

Seusibility to tilt 10 mm. of amplitude on the trace =0-32",
N. A, F. Moos,

Dsrector,
Bomlay and Alibag Observatories,

5,~—CaLcutra (ATirore) OBSERVATORY,
Seismic records.
¢=22° 32" N ; A =838°20" E; 2 = 6+ m. Subsoil Alluvial.

Apparatus—Two Omori-Ewing Horizontal Pendulum Seis

mographs.
TanLE b.
v To [ i r‘:,—'
To?
AN 29 18 1
AE: 29 42 1
Az:
AMPLITUDE (1), Dig-
Date. Phase, GTEIMT FSCJJO)(I s faice | Rrarupgs,
An, [Ae. {Az. [{(Km.).
1917. h. m. s
June 17th P 18 31 6 [:J AU R i
S 1183248 | 8 |.o|foi!
F 18 48 48 . '
» 26th P 6 3 b4 6 IS R R
S ’ 6 15 48 18 vee
L 6 23 12 19 U RV
M 6 57 6 PPN £ 3 " O o
E . 8 23 24 oo | e | e s
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6.~S1M1.A OBSERVATORY,

Seismze records.

$=31°6'N;a= 77°11' E; & =2433'5 m. Subsoil Rock.

dpparatus,.—Two Cmori-Ewing Horizontal Pendulum Seis-
mographs (Maasses 50 Ky.).

TABLE 6.
T
\" To L
€ To? |
AN: 14 45 1
AE: 14 45 1
Az:
AMPLITUDE (u).
. ] Dis~
Date, Phase, Time fé{‘c"‘)i, mx’e REyMARKS,
An, | Ae. | Az | (Km,).
" ——t
1917. h. m, s
June 4th 8 1 b1 18 '
M 2 17 54 " 79
¥ 2 87 30 A Tremors,
» 7th e 3 33 0 voe
F 3 B0 24 slight tre-
™mors,
. 8th e 1 34 36 s -
M 2 136 79
F 3 5 36 o wee | Tremors,
)
» 1Oth [ 5 23 24 e
M 5 34 0 . |82 -
F 6 3 B4 aes Tremors,
» 43th ¢ 7 3 24 s .
M, 7 5430 | .. 29
M, 7 58 48 R A 3
F 9 13 36 e L Tremors,
» 13th e 10 0 4 . '
F 10 12 24 Very slight
tremors,
» 16th| e i8 30 6 cen "
M 18 31 24 . 36| v | -
F | 18 42 3% N

AMPLITUDE (u).

Date. | Phase.| orar. | o
1917, h. m, s
June 24th| e 20 7 54
P | 2t 16 48
» 26th}] P 6 9 0
s 6 17 6| .
L 6 25 12
M, 6 51 6
M, 6 B2 12 | 36
P 9 56 54

Ae, | Az.

2036; ...

. {10715 ...

Dig=
tance

A
(Kw.).

BEMABKS.

Slight  tres
mors,

The following table contains a list of earthquakes that

were reported :-—

Tasie 7.
Inten-
G.M.T. | pura. | _BitY No,
Place at which felt, Date. of earthe | yiop, | Rossi- of | Remazks,
quake. Forel | shocks,
seale,
b, m. ! sec.
Drosh . . {June 21st| 8 45 50 7 2
Gulmarg (Kashmir) | , 21st| 8 48 40 6 2
Srinagar s 21st| 8§ 48 40 7 2
Cherat . s 21st| 8 49 60 6 1
Kabul (Afghanistan)] » 2B8th| 9 4 12 4 3
Deesa . . .l » 29th |16 25 2 4 1

Solar radiation.—Observations not recorded owing to the
absence of officers on war service.

C. W. B. NormMaND,
Imperial Meteorologist, Simia.
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Weather in the Indian Ocean.

7. Barometric pressure was lower than usual at all the
three representative stations, the defect being as much as
-09” at Mauritius. The air movement was fairly normal
in direction, but was stronger than wusual at Seychelles and
weaker at Zanzibar. Rainfall was irregularly distributed,
being upwards of 75 per cent. below the average at Seychel-
les, nearly normal at Mauritius and in large excess at Zan-
zibar.

The general conditions over the Indian Ocean were thus
favourable for the prevalence of a strong monsoon over the
land area of India.

Tasee 8.
et Mauritius,* ‘ Zanzibar. I Seychelles,

Departure from normal of mean pressure| —087 — 057 | -~-038
Actual mean wind direction . S62°E §21° W l S27°E
Normal mean wind direction . .| S61I°E S13°W| 827° K
Actual mean wind velocity (miles per 233 125 243

diem). -
Normal mean wind velocity (miles per 249 154 188

diem).
Rainfall departure from normal . . +011 +2-41 -—368

*Based on weekly telegrams,

Depressions and cyclonic storms.

8. The advance of the monsoon in the east of the
Arabian Sea was as usual associated with a wave of low
pressure, but the low pressure conditions failed to concentrate
into a detinite depression. On the 18th however a distur-
bance formed between the meridian of 166° E and the
Kataiawar  coast; thence it travelled north-westwards
towards the entrance to the Persian Gulf where it dis-
appeared sometime on the 15th. If was probably of only
moderate intensity.

Over the Bay three depressions were recorded during
the month. The first of these appeared on the 4th off tie
Coromandel coast and after travellivg slowly northwards
disappeared off the Orissa coast on the JOth. It was
throughout feeble, but had the effect of preventing the Bay
monsoon from extending well inland. The second was
observed over the head of the Bay on ghe 17th. Tt travelled

roughly along a north-westerly track and disappeared over
Bihar during the 22nd. It was diffuse throughout its
existence and did not produce any marked eoncentration of
rainfall. The third depression was generated on the 26th
over the north-west angle of the Bay; it advanced north-
westwards and died out in the neighbourhood of Jhansi on
the 30th. Like its predecessor it was also of slight intensity
and Jid not cause any remarkable falls of rain.

Over the land area of India, only one depression oceurred
during the month. This originated over lower Bengal on
the 13th and advanced in a westnorthwesterly direction
during the next three days and disappeared over Rajputana
on the 16th.  Although shallow it was noteworthy for in-
troducing the rains into the United Provinces and the
Punjab.

Pressure.

9. Atmospheric pressure in the plains of Irdia was on
the mean of the month "017” lower than usual. The defect
was insignificant in Burma, north-east India, the United
Provinces and the north-east of the Peninsula, and was most
pronounced in Gujarat where it averaged 05", '

TaBLE Y.
Departure from
Divisiow. normal of mean 8 hrs.
pressure.
”

Burma . . . . B . . . —001
Assam . . . . . —006
Bengal . . . . . . . —007
Bihar and Orissa . . . B . . -—001
United Provinces . . . . . —007
Punjab . . . . . . . . -—018
North-West Frontier Province . . — 034
8ind . . . . ' —034
Rajputans . . . . . . —031
Bombay . . . . . . .. —+039
Central India . . . . . . —023
Central Provinges . . . . . . —017
Hyderabad . . . . . —016
Mysore .. —-020
Madras . . . . R —018

The vertical gradient was on the whole of about the
average strength.

Tasre 10,

Departare Departure [Departure

from from of
HILL 8TATION. normal PLAIN STATION, normal pressure
pressure, pressure, [difference

A, B, B--A,

n L4 L4
Quetta . . .| —027 | Jacobabad . .| —033 } —012
Leh . . .| =082 | Lahore . .| —015 | +-017

Murree . . . =049 [Peshawar . .| —040 | +-009

Simla . . . —019 | Ludhiana . -—009 | +°010
Darjiling . «1 —009 | Dhubri . o —002 [ +-007
Mount Abu . o] —022 | Deesa . . .| ~=035} =018
Pachmarhi . .| —'041 {Khandwa . o =024] +017

Kodaikanal . o —027 | Madura . . =019 +-008
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10. The departures from normal of temperature conditions
were determined mainly by those of rainfall.
temperature wag sensibly normal in Burma, Assam, Bengal,
Kashmir, the Novth-West Frontier Province, Baluchistan,
Sind, Cutch, the Konkan and Malabar, and was appreciably
below the average elsewhere; the deficiency equalled or

Temperature.

Maximum

ture had a distribution
perature, but were smaller in amount.

exceeded 4° in Chota Nagpur, the east and north Punjab,
Rajputana, Central India, the Central Provinees proper,
Hyderabad, the Madras Deccan and on the north Madras
coast. The departures from normal of minimum tempera-
simlar to that of maximum tem-

TaeLE 11.

ACTUAL TEMPERATURE. DEPARIUBE FROM NORMAL oF

§o-DIVISION, Mean M b et | s ity .
BRI | i, e e e, | ™ | MmO

| _minimum, )

o ° o o o o o

1. Bay Islands . . e . . . . . . 85-2 779 815 73 —07 +01 —0'8
2. Lower Burma . . . . : . . . 853 751 §0°2 102 —05 —09 +0'4
3. Upper Burma . . . . . . . . 80-1 75'5 82'8 146 —05 —02 —0'3
4. Assam . . . . . . . . . . 882 753 818 129 0 +01 —01
6. Bengal . . ' . . » . . . . 887 776 831 112 —11 —0'4 —07
6. Orissa . . . . . . . . . . . 99-8 782 84-5 12:6 —35 -17 —18
7. Chota Nagpur . ) . . B . . . . . 916 764 840 152 —41 —1'6 —25
8. Bibar . . . . . . . . . . 92-5 787 856 139 —28 —0'5 —2:3
9, United Provinces, East . . . N N . . . 970 799 835 171 —32 —13 —1'9
10, Do. do., West . . . . . . . . 99-2 81°1 901 182 ~35 —16 —19
11. Punjab, East and Nerth . . . . . .1 1003 791 897 212 —39 ) —24
12, Do, South.west . ’ . . . . . .| 1055 82'8 94r2 227 —2:0 0 —2-0
13. Kashmir . . . . . . . . B . €17 56-7 692 250 +14 +28 —14

14. North-West Frontier Province s . . . . .1 1081 806 943 276 +13 +13 0
15. Baluchistan . . . . . . . . . .| 1015 698 856 317 +28 +07 +21
16. Sind . . . . . v . . . . . 1037 846 942 192 +07 +1°8 —1'1
17, Rajputana, West . . . N . . o . . 1025 827 927 199 —33 —13 —1'8
18. Do, East P . . . . . . 982 806 894 175 —49 —17 —32
19, Gujarat . . . e . . . . . . 938 794 866 143 -22 —0'6 -—17
20. Central Indla, West . . . . . . 92-4 748 835 176 —4'f —1'9 —29
21. Do. do., East . . . . . . . . 963 795 879 - 169 —50 —31 —19
227 Berar . . . . . . . D . . 94-0 752 846 188 —2'4 —1'0 —1'4
23. Central Provinces, West S 5 | 757 85:0 184 —4.6 —33 —13
24, Do. do,, East . . . . . . . . 907 74°2 82-4 165 —53 —33 —2'0
25. Konkan . . . . . . . . . . 851 76+6 809 85 —16 —1-1 —05
26, Bombay Deccan . . . . . . . . 871 709 790 16:3 —~35 —0'6 —29
27. Hyderabad, North e . . . . . . 914 730 822 184 —45 —20 —25
28. Do,, South B . . . . . . . . 911 743 827 167 —47 —1'9 ~2'8
29. Mysore . . . . . . . . . B . 820 674 747 146 —21 ~0°4 —1-7
30. Malabar . o« e e . . . . . . 831 74°5 787 87 —~15 . —0'B *.1:0
91. Madras, South-east  , - . . . . . .. 93-4 770 85-2 163 —~30 09 —21
32. Do. Deccan . . . . . . o . 93¢ 764 84-9 172 ~38 —1'4 -24
33. Do. Coast, North , . . . . . ' . . 910 738 84°9 122 40 -—22 —324
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DEPARTURE inox NOBMAL OF
TasLe 12.
Dirvistow, Mean Mean Mean
DEPARTUZE FROM NORMAL OF maxinium minimum temperge
. tenrperaturo, temperature, tuare.
Divistox. Mean Mean Mean
maximum minimwuam temperae
temperature. temperature. ture.
o -] -]
° ° ° Sind . . . . . . + 07 +18 +13
Burma . . . . . . —05 —06 —05 Rajputans . . . . . —41 —15 —2:9
Assam . . . . R . 0 +0°1 +01 Bombay . . . . . . —24 —07 —-15
Bengal . . . . . . ~11 —04 —07 Central India . . . o . —48 ~2'5 —-37
Bihar and Orissa . . . . —33 —1-2 —2'3 Central Provinces . f . . —41 —26 -33
United Proviuces . . . . —33 —14 —24 Hyderabad . . . . . —4'6 —19 —-33
Punjsb + . o« . . | =83 | —11 —22 Mysore . o . . . . =21 —04 ~12
North-West Fronticr Province . +13 +13 +13 Madras N . . . . . —32 —19 ——2:2
Winds.
y

11. (a) The air movement was hghter th_a'n usual in tlze DEPARTURE ¥ROM NOBMAL OF
greater part of northern and central India as well as in
Bombay and Hyderabad., Drvrerox,

(6) The steadiness was very low in Bengal, and ap- : Touly wind | Wind
preciably high in Assam, the United Provinces, the Punjab, velodly e
the North-West Frontier Province, Rajputana, Central India
and Hyderabad.

(¢) There were no marked irregularities in the direction North-West Frontier Province . . . —09 +11
of alr movement,

- Sind . . . . . . ' . —1'5 —4
TasLe 13.
Rajputana . . . . . . . —03 + 5
DepsBTURE PROM NORMAL OF
Drosiox. Hourly wind Wind Bombkay . . . . . . . ~16 -1
velocity. steadiness.
Central India . . . . . . —09 + 5
Burma . . o . . . . 0 + 3 .
Central Provinces . . . . . —04 -2
Agsam . . . . . . . +01 + 6
Bengal . . . . . . . —10 —15 Hyderabad , . . . . . . -15 + 6
Bihar and Orissa . . . . " . —0'6 — 3
. Mygore . . . . - B . +08 + 1
United Provinces . . . . . . —04 + 8
Panjab . . . , . R . +02 + 8 Madras . . . . - . . —01 + 3

Humidity and cloud.

12. Humidity, both absolute and relative, was appre- The cloud proportion was low in Sind and the North-
ciably higher than usual in the Punjab, the west of the West Frontier Province, and either about the average or
United Provinces, Central India, the Central Provinces, east above it in the remaining divisions. The excess was most
Hyderabad and the Madras Deccan, while in Rajputana and pronounced in  Bihar and Orissa, Bombay, Central India,
Bihar and Orissa the relative bumidity alone was in excess. the Central Provinces, and Eyderabad.
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HyerourTaY ; 8 HERS, Croup,
TaBLE 14
HyeGRoMETRY; 8 HES, Crovp. Divistox vl;‘;::: Det;;::ure Mean
. * M Departuore] , . 5 Depart
Hews | Degarturs umie | fron | o0 | normal | loud, | DO
Drviston, Mean |Depatture| VEPONL fmgx‘l n{“g Departure dity. | mormal, of of at 8 hirs, | Rormal
humi- | from ‘%‘l‘it‘:g‘g e iy e rom mercury. | mercary.
dity. | normal. of of at 8 hre, normal,
- mereury. | mereury. R
% )
% Sind . . .| 66 on ‘911 | +-039 19 —0'5
Burma . .l 88 0 871 | ——018 S+4 +07 Rajputana . .l 63 +9 795 | 4-024 32 +0'5
Assam . . .1 90 0 ‘900 | —-009 79 +03 Bombay . .80 + 4 <848 0 75 +13
Bengal : .1 88 +1 ‘943 | —011 75 +03 Central India .| 75 +11 ‘811 | +-066 63 +1-0
Bihar and Orissa .| 83 + 5 904 | +-011 71, +1% Central Provinces .| 75 +11 769 | +-056 64| +09
Umted Provinces .| 69 + 6 853 | +°065 40 +0-2 Hyderabad . .| 80 +11 759 | +-041 T4 +16
Punjab . .| 60 +10 759 | +-091 2-4 +0'3 M ysore . .| 83 + 2 +641 | —013 791 —01
North-West Frontier{ &1 + 3 705 | +-087 Il —04 Madras . b8 + 5 822 | +'004 69 + 07
Province. i

Rainfall.

13. At the beginning of the month the first advance of
the monsoon was in progress over both the Arabian Sea and
the Bay of Bengal, and rain was falling in  Malabar,
the interior of the Peninsula, Burma, Assam and north
Bengal. The Arabian Sea current travelled up the west
coast with its usual rapidity and gave the first burst of
monsoon rainfall to Bombay on the 4th, Surat on the 5th,
Kathiawar on the 8th, the Central Provinces West on the
7th and the Central Provinces East on the 9th. The Bay
curret on the other hand penetrated inland with great
rapidity, and by the mornin:r of the 8rd had carried rain
well into the Punjab, where ordinarily the first fall of the
rainy season occurs near the end of June. A depression
appeare:l over the south-west of the Bay on the _4-th and after
travelling northwards disappeared off the Orissa coast on
the 10th. Although only faintly marked it had the effect
of restricting the activity of the Bay monsoon to Burma
and north-east India. During the next two days rainfall
occurred chiefly in the north of the Peninsula, Burma and
north-east India, but on the 13th two disturbances appeared,
one over Bengal and the other over the Arabian Sea off
Kathiawar ; the former advanced in a north-westerly directin
and disappeared over Rajputana on the 16th after giving
heavy rainfall there ; the latter also followed a north-westerly
course and was dissipated over the Gulf of Oman on ihe

15th. The disappearance of the disturbances was followed
by a diversion of the Arabian Sea monsoon from the Penin-
sula into the United Provinces, the Punjab, the North-
West Frontier Provinee and Kashmir. On the 21st the
distribution of pressure changed to the type characteristic of
a break, and duving the next four days but little rain feil
outside of Burma, north-east India and the west coast of the
Peninsula. A revival of the monsoon over the central parts
of the country began on the 26th in connection with a
depression at the head of the Bay ; this erossed the Orissa
coast during the 27th and moving roughly north-westwards
was near Jhansi on the 30th on which day rainfall had re-
commenced in the submontane Punjab.

The total rainfall of the month was above the average
over a large part of the country. The only areas which
formed exceptions to the general excess were the Bay Islands,
Sind and Baluchistan. 1In the areas of abundant rainfall,
the excess was between 30 and 60 per cent. in Orissa, Chota
Nagpur, Central India, the Central Provinces, Madras
South-east and the Madras Deccan, and over 60 per cent.
in the Punjab, Kashmir, the North-West Frontier Province,
Rajputana and Madras Coast North. In Kashmir and
Rajputana West the month’s total fall was more than double
the normal amount.

Tasre 15.
NUMBER OF RAINY DAYS. RAINPALL,
SyB-DIVISION, — —- Puercentage
Aetusl, Normal. Actual, Normal, focparinre erature
" v ”
1. Bay Jslands . . e . . . . . 150 191 938 1763 — 825 — 47
2. Lower Burma . . . o . . . . 239 225 29-88 2581 + 407 + 16
3. Upper Burma . . . . . . . . 106 106 787 756 + 031 + 4
4 Assam . . T . . . . . 21'5 177 2109 1806 + 303 + 17
5. Bengal . . . e . . . . 175 140 1572 14-25 + 147 + 10
6. Orissa . . . s . . . . 145 106 12-92 893 + 399 + 45
7. Chota Nagpur . e . . . . . 139 96 11-55 815 + 340 + 4%
8. Bihar \ . . . . . . 111 86 928 780 ] + 148 + 19
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NUMBER OF RAIFY DAYSE, RaINFALL,
SyUB-DIVISION, e
Departure Percentage
Actual, Normal, Actual, Normal, from departure {rom
normal, normal,
i " 1
9, United Provinces, East . A N R . R 78 55 628 489 + 139 + 28
10. Do. do. West . . . . . . 60 48 466 410 + 056 + 14
11. Punjab, East and North . . . R ) . 46 2:9 345 203 + 137 + 66
12. Do, South-west . . R - N . . 19 14 129 080 + 049 + 61
13, Kashmir e e .. . e . . 64 38 632 214 + 418 +193
14. North-West Frontier Province . . . M N 26 17 152 090 + 062 + 69
15. Baluchistan . . . . . . . . 0 05 001 025 -~ 024 — 06
16. Sind . . . . . « e . R (13} 07 031 062 — 021 — 40
17. Rajputana, West " . - . . . . 27 19 305 126 + 1%79 +142
18. Do., East . . . . . . . 52 37 461 248 + 213 + 86
19, Gujsrat . . . . . . ' . . 72 - 53 52 478 + 048 + 10
20, Central India, West . . . . . . 78 57 690 472 + 218 + 46
21. Do, do., East . . o . . . 70, 49 660 431 + 229 + 53
22, Berar . . . . . . . . . 110 80 789 567 + 222 + 39
23, Central Provinces, West . . . . . 106 85 914 690 + 224 + 32
24, Do. do.  East . R - . o . 134 95 1132 843 + 289 + 34
25, Konkan . N . . . . . . 236 183 31113 2530 + 583 + 23
26, Bombay Deccan . . R . . . . 102 80 609 518 + 091 + 18
27. Hyderabad, North . . . o PN . 113 79 692 546 + 146 + 27
28, Do, South . . . . . . . 10°2 70 529 431 + 098 + 23
29. Mysore . . . . . - . e . 94 71 603 477 + 126 + 26
30, Mrisbar . . . . . . . . oy 232 3885 33-38 + 547 + 16
81, Msdras, South-east . . . . . . . 46 29 245 1:53 4+ 092 + 60
32.  Do. Deccan . . . . . e . 62 46 360 2+51 + 1-09 + 43
33, Do. Coast, North . . . .. . 109 64 825 460 + 365 + 79
. RainpaLs,
TasLe 16. Divistorr, Ty ”Defpnrtfxi'év " Percentage
— - Actual, | Normal, rom departure
RALNTALL, normal. from normal,
DXV[SKOH. [ T ” ” "
Actual, | Normal, Deﬁaorxtnure I:ii];?;tnft\frgco Sind . . . 0-31 052 —021 — 40
normal. from normal,
_ Rajputana . . 413 210 +2:03 + 97
B Y v v Bombay . N 10-32 866 +1:66 + 19
urma . . . 16-52 1473 +179 + 12
Central India . . 676 451 +2:26 + 50
Assam . . N N 2109 1806 +3:03 + 17
Central Provinces o 963 715 +2'48 + 35
Bengal ., , 1572 | 1495 | +147 + 10
B . Hyderabad . . 615 4-92 +1-28 + 25
ihar and Orissa . 1075 817 +2:58 + 32
. Mysore . . . 603 477 +1:26 + 26
United Provinces . 5:40 4047 +0°93 + 21 7
Puns Madras . . . 762 546 +2:16 + 40
unjab , . . 2:92 7 4115 + 65
North-West Frontier Proviuce 1-52 090 +062 + 69 Mean of India o 882 7 +176 + 35
\—ﬁ
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Snowfall.

1 —ArgHEANISTAN,

14. No snow fell onthe mountains near Kabul during
the month.

11.—Norta-WesT FRONTIER PROVINCE.
(8) Khyber— O

b No snowfall occurred in these dis-
| tricts,

(¢) Parachinar.—— J

(d) Malakand.—Light snow fell on the higher elevations
of upper Swat and Liowarai.

(6) Drosh.—

111, —KASHMIR.

(a) Gulmarg.—There were light falls on the surrounding‘
higher mountains on the 18th and 19th.

(6) Skarduw.—Light snowfall occurred on the surrounding
hills on the Ist, 2nd, ith, 11th, 15th and 20th, and moderate
snowfall on the 19th.

(¢} Srinagar,—There was a light fall of snow on the
highest peaks towards the north-east.

(d) Dras—Light snow fell on the 20th on the surround-
ing ranges.

(¢) Kargil.—About 2 of snow fell on the Archulla
and 1”7 on the Nakthulla, Smenulla and Barulla mountains.
The accumulation of snow at the end of the month was 5”
on the top of the Archulla and 2" on the top of the Nakth~
ulla.

(#) ZLeh.—Some snow fell, but it melted away quickly.

IV.—~PuxJas.

(a) Kangra.—There were light falls of snow at elevations
over 13,000 feet in Lahul and upper Kulu.

(6) Kilba (Stmia Hills).— }

No snow storms occurred

(¢) Chaomba,— daring the month.,

V.—TUnNiep PROVINCES.

-~ {a) Garkwal.—Moderate snow is reported to bave fallen
on heights above 14,000 feet.

(1) Almora.—The total snowfall of the month was
estimated at about 13’ in Malla Danpur, 5’ in Malla Darma,
2’ in Malla Johar, 7’ in Byaus and 1’ in Chaudas.

Tapie 17.

LD EBPTH 0F ACCUMULATION AY THE
END OF THE MONTH,

Name of pass.

Reported. Normal,

Feet. Feet,
Binkaru pass . . . . 5 124
Nuwe » . . . 11 17
Pindmi  peak . . o e 13 2
Kaphni N . . . . 1% 2
Puwalidwar ,, . . . . . 1}
Nandakot ) s . . . . 1%
Untadhura 4, . . . o 6% 5%
Ralamdhura ,, . 6} 4
Lampia s e B . RS 6 8%
Lipulekh oo . . . . 4 63

SUMMARY.

15. There were lizht local falls of snow such as usually
oceur in June but these did vot affect the previous accumula-
tions which in general continued below the average depth.

Hen Raz.
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The lines of the above chart represent isobars or lines of equal harometric pressure, the numbers attached indicating the barometrig
pressure in iniches and being drawn for differences of pressure of 05 inch. The isobars in the Bay of Bengal are filled in by means of the
shore observations, and by comparison with the normal distribution of pressure.

The mean 8 hrs. wind directions of the month are shewn by meuans of arrows flying with the wind, and are caleulated by means of
Lambert's formuls applied to the winds as given in Table B of the 8 hrs. observations.  The mean wind directions for the hill stations are
indicated by broken arrcws to distinguish them from the wind arrows for the plain stations. The mean velocity of the winds during the
month is shewn by the following notution:—

Velocity of 0to 2 miles per hour ... one feather added to the wind arrow,

- L 2t o, . ' ... two feathers , . . "
- . oto 10 . ), ... three " . . . -
. ., 10to 20 ) " " ... four 'y . - . -

over 20 | N . ... five " " 1 » v

Wind strengths are based on factor 22 for the standard type of Beckley Robinson anemograph, instead of 30 as used for this plate

up to December 1911 melusive.



PLATE Il

INDIA MONTHLY WEATHER REVIEW. JUNE 1917,

Chy Qwrw
i #.ifa oy mqvﬁf 2
78,
; ) Mag
: nga(:*%‘ ~

INDIA WEATHER CHART ! ! .
SHEWING THE DEPARTURE FROM NORMAL OF THE
MONTHLY MEAN OF 8 HRS. PRESSURE.

] ! 3
594” A ‘ JUNE 1917. " 1
: T l \
; i - Deraism, o s i : | {
" ‘5 X P Sandonton Ce \ |
| 1
b Fioh
J} Que n27 r
N 28
v -

R ,u“f’ : L
by b -
{' . thrubn’ i o

5-‘,& Saghr Tt

m:‘p\u " 1
o i /
f{heugd ;o
| ‘ Sy ns !
L Pines do W‘“é
A o Aagnr onges ; i P
}

v '-;Hd ar

lﬂak

) jassdre
CALCUTTA o
«n

Uil ipors

o k
o e ATl Y

(}(ndclm‘ ,A‘ y“‘é‘j‘ H» .
e Vo

Seant |-

K)\anma \
] VR g g 20|
! Wagrae :
wigsgr om0
e Buidaph i v
; L g N TuSha
i t(ﬁ . TR,
A ~ Aurangatan 4 Al
2 Ahm}anag.r S I i
LT o -
[ Sodne W H *"DERA,.B A
1. “‘ B L"l Nizamg
- A% g i
i wym PP

7 Hylerabud 1%

L TN
Bdry >

a.
s anl: ralt
*

! Codéapann

Chnc!d‘rmi ; <Q
My $ ORE

Bum 0

Aa qég Manq. cro

The chart shows the departure {from normal of the mean during the month of 8 hrs. pressure by means of lines drawn for oqusl
amounts of departure. The numbers are given in thousandths of an inch, 20 representing ‘020’ or two hundredths of an inch, &c.
Continuous lines indicate that the pressure was in excess by samouunts indicated by the numbers attached to the lines, and broken or dotted
lines that it was in defect by amounts indicated by the numbers attached to the lines. T'wo parallel lines near to each other, one continu-
cus and the other broken or dotted, represent the line of no departure, the dotted line facing the area of deficient pressure or negative

departures.
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CHART SHEWING THE DEFPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MaXiMUM TEMPERATURE.
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CHART SHEWING THE DEPARTURE FROM MNORMAL
OF THE MONTHLY MEAN GF DAILY
MINIMUM TEMPERATURE.

PLATE ui.




{HDIA MONTHLY WEATHER REVIEW. JUNE 1817, PLATE 1y,

CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DALY
MEAN TEMPERATURE,
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF ABSOLUTE
HUMIDITY AT 8 HRS.

CHART SHEWING THE DEPTURE FROM MORMAL
OF THE MONTHLY #1620 r OF RELATIVE
HUMIDITY A7 3 HRE.

PLATE V.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF CLOUD
AMOUNT AT 8 HRS.

CHART SHEWING THE TOTAL NUMBER OF DAYS IN THE
MONTH ON WHICH RAINFALL EQUALLED OR

EXCEEDED 010 INCH.
(BASED ON THE RETURNS OF TABLE B)
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and serve to identify the areas.
the numbers above these give tie departures from pormal of the av
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IMDIA WEATHER CHART
SHEWING HURMAL MONTHLY RAINFALL AND THE
L E FARTURE FROM NORMAL OF THE

ACTUAL MONTHLY RAINFALL.
JUNE 1917.
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The country is divided into 33 aress as shewn in the Bist below.

Bay Islands

Lower Burma

Upper Burua

Assam

Bengal

Orissa

Chota Nagpur

Bihar P

United Provinces, Fast

The numbors 1xx that list correspond with the red numbers on the chart,
The nusabers in brackets on the ehart give the averags over the divisions of the normal monthly rainfall ,

v actual rainfall nver the divisions.

10, United Proviooees, West 19. Gujerat 2%, Hyderabad, South
o Puppb, Bast and North 20 ool India, West 24, Mysore

12, oo Seuathwest A e, Fast 30. Malabar

13, KEashuar 230 Qe 31, Madras, Southeas$
14. Northwoet Froatier Provines 930 Ceptral Prowinces, West 3. Madrus, Deccan

15, Balurhistan RES Do, Wast 35 Madras Coast, North
16, Sind 25, Konkan

17, Hajputans, West 26. Bombay, Ldoccean

13, Hajpriana, Fas 27. Hydurabad, North
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INTRODUCTION.

THIS review of the weather in India during the month of

July, 1817, is based on observations taken daily at
8 hrs. at 218 stations, and on additional observations taken
at 10 hrs. and 16 hrs, at 11 stations. In the rainfall
summary the data furnished by the meteorological observa-
tories, and the rainfall statements of the month pablished by
the Provincial Governments have been utilized,

The brief notes on solar, magnetic and seismic disturbances
are supplied by the chief observatories.

For a statement of the methods adopted in recording and
tabulating the data, for each of the elements of observation,
reference should be made to the introductory portion of the
review for January.

Summary of the chief features of the weather in India during the month.

2. The total rainfall of the month in the plains of India
was nearly normal in amount, being only 3 per cent. in
defect. It was however irregularly distributed. Thus it
was within 10 per cent. of the average in Burma, Assam,
Bengal, Bihar and Orissa, the Central Provinces and Hydera-
bad; in excess by 39 per cent. in Rajputana, 18 per cent in
the United Provinces, 11 per cent. in the Punjab and 24 per
cent. in Central India; and deficient in the remaining divi-
sions. The deficit exceeded 18 per cent. in the North-West
Frontier Province, Sind, Bombay, Mysore and Madras,

Of climatic elements other than rainfall, humidity and
temperature were in general fairly normal, while cloud
amount was in considerable excess in Burma, Bihar and
Orissa, the United Provinees, the Punjab, Rajputana, Central
India and the Central Provinces and in defect in the North-

- West Frontier Province, Mysore and Madras.

Barometric pressure in the plains of India as a whole
was in defect by 024"

Solar, magnetic and seismic disturbances.

KoparsaNaL OBSERVATORY.

3. Solar Observations,.~The weather was not favourable
for solar observations during the month. The sun could
not be examined for spots and faculae on three days and

f]he prominence records were poor on a large number: of
ays.

S“%-fﬁots.—-Thirty-one new groups of spots were observed
S against twenty-onein June. The daily average number
Was 6'7 and the average life of a spot was 68 days, the

averages for the preceding month being 69 and 85 res-
pectively. The distribution in latitude was as follows ;: —

TaBLe 1.
0 o o 0, M E ‘/
— C-100 | aro—200 | 200800 | R L atiendon.
North . . . 7 18 12°:7 5 &18°
South . N . 1 5 2 16°9 13" & 24°
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Promingnces—Sixty large prominences were recorded
during the month. The highest was 180” and was observed
on the 80th at latitude + 64° west. Only one metallie
prominence was recorded,

Magnetic disturbances—~Magnuetic disturbances were very
prevalent during the month. There were only two calm
days, the 17th and 18th. “ Great” disturbances were
recorded on the 2nd to $1d, 7th, 11th to 13th, 21st to 22nd
and 27th to 31st, and “moderate ” disturbances on the lst,
4th, 105h, 14th, 19th, ard 23rd to 26th.

J. EvERSHED,

Director,

Kodaikanal and Madras Observatories.

Seisimie records.

6=10° 13" 507 N ; A=17° 28’ 00” B ; 4=2343 m. Subsoil
Rock.

Apparatus—Milne’s Horizontal Pendulum Seismograph.

TanLe 2.
T
Vv To e ~E
AN:
Az 9-76 18-1 1 2-8
Az:
AMPLITUDE (u} f
Date, | Phase, G‘TE%‘ I’(«;r(::{; B ;EE REMARES,
Ax,| Ax, Az | =4
52
1917, h. m s
July 4th| eP 0 46 48 o Ve
1L QO 53 48
M 1 13 24 vae 290
¥ 2 39 12 e
, Athi eP 5 52 12 . roe
el 5 55 12 .
M 6 11 18 ] 90
F 6 52 36
, 4th|eP | 22 2036 | .. |..| . Widening
of line,
F 22 48 06 .

Juiy, 1917,
AMrLITUDE (u), :]
Date, | Phase, GT;‘EGT. {’Seééo)d é’a‘ BEMARKS,
' Ax.| Ax, I Az, j =i
1 i
1917. h, m. s
July 15th| eP | 11 11 54 Widening
of line,
¥ 11 36 24
5 1Bth] eP 18 16 48 . |Widening
of line,
F 18 41 42 e
» 27th} P 1 24 36 ros ‘os
eL 2 23 24 Over lapp~
ing,
M 2 83 06 o) 100
F vesies e ros
» 27th Pl . R I PO
iL 4 00 54 .
4 12 36 ror 340
F 5 10 007 | . . Instrument
examined
at 6h, 2m,
s 20th| iP 14 52 18 .
iL 15 13 18 .
M 156 15 06 110 | ...
F 16 17 12
» 29-30th[ 1P 22 02 42 ros e
iL | os2 11 24|
M 22 45 36 .| 820
F 1 38 12
s Slst]| eP 0 05 30| .. .
iL 0 13 24 e e
M 0 19 18 ™ . 290
F 1 37 42
T. Rovpg,

Asssstant Director.

BoMBsY OBSERVATORY.

Aliliag magnetic record.

4. During the month of July, 1917, the traces
showed 14 calm days, 16 days of small and 1 day of moderate
disturbance,

The days of the month selected as “ quiet® for the
purposes of the Magnetic Survey of India are the Ist, 9th,
18th, 20th and 26th.
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. . AMPLITUDE (%) | pje-
The following table represents the magnetic character of Time Period tanee
: ° Date, | Phase.] g m.T, (Sec.) REMARKS,
each day during the month :— o e ao | )
Tasne 3. I
1917, . m s
July st | ... 716 0 RN Télriﬂflf:ius
. Ch ter,| Day, Character. Day, |Charaeter, Day. Character, N
Dag. | Ghaacter.) 787 . 4h| P | o0 47 51 "
M 1 11 3 oo N %1 5 B I e
9 C 17 C 25 C
1 ¢ F | 21221 | .. wln
10 S 18 C 25 C o
2 8 : . 4| P . o e | e |Pominning
3 S 11 N 19 C 27 N M 6 12 15 . tremors,
, 12 S 20 28 S
4 8 ¢ F | 6402 | ..
C 13 S 21 S 29 S
5 [36 o
6 C 14 8 22 8 30 s ! )
ol B e I 2 o v
7 s 15 c 23 v 31 M ’L 4 o JI
8 8 16 C 24 (o}
»  4th oo 22 16 50 oo | ves
C.=calm ; 8,=small ; M,=moderate ; G.=great; V, G,=very great. M 922 22 38 44 e
. 2 42 14 TN RPN RO
The mean observed absolute values of the several magnetic F
elements reduced to the mean monthly tabulations of the s Oth| . 232 0 . . |Thickening
maguetograms, as also the ranges and the summed ranges (25
of the horizontal force and the declination for the mounth are ‘ }
as follows :— » 10th| .. 204| to |4 Lol o | Ditto,
Easterly declination . . 0°32 23", 129 O )l
Horizontal force . . . . 036886 C.G.S, unit. ,, 12th P 5 10 38 G
Vertical force . . . 016893 C.GS. M 5 22 48 . 56| .. .
Inclination . . 24° 364,
F 5 39 46 . . IETIN PPN o
Horizontal force range 0:00065 C.G.S. unit,
Horizontal force summed range . 000451 C.G.S. ,, |r 20 )‘
Thickening
Declination range . . . . 48 » 28rd [2X] 184[ to Foe e | o Iy of line,
Declination summed range . . . 2270, L6 o J
(Nore,—~Bummed range means Rum without rogard to signsof 24 ordinates of the » 26th 3 3 42 33 rer e .o
diurnal ivequality.)
M 4 20 10 s | 86 ] ... “
.. F b 4 40 e e | e
Setsmic records, )
» 27th| P wo Lo [ e | [PeEiming
©=18° 53’ 86" N; L=172° 48' 56” I; b=11m. Subsoil Trap’ . 10 a1 oo tromors,
Apparatus.—Milne’s Horizontal Pendulum Setsmograph., ' ‘
¥ 5 46 31
TaBLE 4. »  29th P Ve " JOTR . Beginning
I(l)s'tﬂ'n "
1
Mo| o1 | L 167 | v | o | time
r
v To € - o6 o249 | .. o | | e
I'o?
- o 20th| P Poatsy o33 | .. |l
Ax: M 22 48 43 . we [278 1 . P
P ) vee | ves v | End mixed
Ax: 9 19 in tremors,
: . 3lst| P 0 3 42 Cy e
M 0 14 16 ™ 167 "
Az:
F 117 26 IS
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r AMPLITUDE (u) tl;!ilsc; AMPLITUDE (8) | pig.
ime Period Ti Peri
Date. Phase. G. M. T. (Sec.) (lexn 3 BEMARKS. Date, Phase. G. ﬁ[mgr (gzc(_);l e tazce REMARKS,
An, | Ae, | Az, An. | Ae, | Az, | (Km)
1917. h. m e 1917. h. m. s
July 8lst| P 8 82 15 | o ||| July 4h| P | 2 11 48 | 4
3 44 3 e (100 | ... ver S 22 14 b4 7 vee | een | wee
¥ 4 28 20 . f L 23 17 b4 | 11
|r14 0N M 22 22 42 e 241
» 318t .. 74 W L Tg}fv;‘;:g_ins F ol 22 43 54 | w | e ] o] vme
LIQ 0 J » 20th|{ P | 14 41 48 P EUUR R R
14 48 48
Sensibility to tilt 10 mm. of amplitude on the trace =0"-32. 8 6
N. A. 111. MOOS’ L 15 1 36 16 ree Ve e P
Director, Foi 15 26 48
Bombay and Alibag Observatories. s 2%h{ P | 22 3 0 5] ...
S 22 6 48 6| e
5,—Carcurrs (AL1PORE) OBSERVATORY.
o L |21 o 17
Sewsmze records.
, , M | 22 11 36 | .. [448 | .| .| .
$=22° 82'N; L=88°20" E; h=64dm. Subsoil Alluvial.
o . . F | 23 10 3
Apparatus.—Two Omori Ewing Horizontal Pendulum Sessmo= 6
graphks. » 30th| P 2383 48| ? | .|l
TABLE 5. ] 2 34 36| ? | e
r F 2 0 24
To e
v € To? ,» 30thl P 23 58 6 6
L 8st| S | 0 o0 4 | 14!..|.
AN: 29 18 1
L 0 3 1i8 ? ves | UL o
M | Pen went off| .. R P e
Ax 29 42 1 the drum.
F Do. e
Az :
6.~S1MLA OBSERVATORY.
AMPLITODE (u). . L. .
Date Phace. Time Period Dis. Sezsmic records.
. G, M.T. (8ec.). an. | e, | Az A Beuangs,
) " (Bm). $=381°6" N; L=77° 11' E; 2=2433'5 m. Subsosl Rock.
1017, h. w s Apparatus.—Two Omori-Ewing Horizontal Pendulum
July 4th i p 0 45 2 5 Seismographs (masses 50 kg.)
S 0 50 b4 13 v | e
TasLe 6.
L 0 58 54 16 vos
M 11 6] .. |s82 v To r
€ To?
F 1 32 5 e
» 4th P 5 43 42 3 RPN RPN Ax 14 45 1
S 5 49 0 9 vee
L 65 66 6 b f Ax: 14 45 1
M 6 o 0 e 1138 1103
F| 6 28 18 .. Juefowlol wm Az
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AupriTun® (%), q
. k-]
Date. Phase. G.Thifn,m'l’_ f’g;of gg REMARKS,
Aw, | AR, | Az, j:f‘ﬁ
1917. h, m. s
July 4th| P | 0 46 12 | .
S 0 52 <0 . . e | e
L 0 59 12
M 1 1 48 42 2679 .| ... | ... | Pendulum
struck
aguingt
8to yon
M 1 3 30 24 o (393 ... one side.
F 2 15 6
» 4th| e 5 50 48 | ...
M 6 1 24 . 111 R
M 6 3 48 .- 43
F 6 42 42 . w | e | eea | Tremors.
» 4th! e 22 18 O ORI IR W
F 22 39 6 . " ‘oo Slight tre-
mors. Ins-
trument
disman-
tled on the
12th July
ana set up
in 8 new
building
on Octo-
ber 1s,
1917,

The following table contains a list of earthquakes that
were reported :~—

Tasre 7.
G.M T | T
Place at which felt, Date, ?ﬁﬁg; ton, ﬁ’:f’{ g&g: REMARES,
‘ acale,
h. m. | fec,

Kabul (Afghanistan) . July 4th| 0 5Y 3 4 2

3 » ,» 4th 20 14 4 4 1

Drosh . . . 4tk| 1 5 5 7 1

Gulmarg (Kashmir) .| , 4th| 1 17 45 6 1

Srinagar . . .| » 4thy 1 22| 12 6 1

Mandalay . . .l s 9thy 7 55 3 3 3

Absdan (Persin) . .| , 10th| 17 40| 30 ? 1

Lahore . . .| » 14th| 19 18 20 6 2

Kabul (Afghanistan) » 14th| 23 24 P 5 3

Drosh . . .| 5 14th| 28 45 v 7 2

Abadan (Persia) . 5 15th{ 17 20| 10 ? 1

» » . o1 9 15th{ 17 25 ? ? 1

Mobammerah (Persia) .| ,, 15th{ 17 34 ? ? 1

» » o »15th{17 39| ¢ | ? 1

Salonah (Nowgong, | , 80th|{ 2 21 8 6 1
Assan).

Shillong . . ;5 30th] 2 33 1 5 1

Solar raliation—Observations not recorded owing to the
absence of officers on war service.

C. W, B. Noruanp,
Imperial Meteorologist, Simia.

Weather in the Indian Ocean.

7. Barometric pressure was in decided defect at all the
three representative stations. Winds were fairly normal as
regards direction, but were stronger than usual. Rainfall
was largely below normal at Zanzibar and about the average
at Seychelles and Mauritias. The general conditions iv the
Indian Ocean were thus favourable for the prospects of
Indian monsoon rainfall in Augast.

L 4
TaBLE 8.
PR Mauritivs,* | Zanzibar. Seychelles,
Departure from normal of mean pressure -—0561 - 043 — 069
Actual mean wind direction . S65°E | S200W S 38 E

—— Mauritins,*| Zangibar, Seychelles,
Normal mean wind direction . .| 8€°E | S15°W $33E
Actual mean wind velocity (miles per 290 151 250
diem).
Normal mean wind vvelocity (miles per 263 144 211
diem). . , .
Rainfall departure from normal . . —O013 —1-35 + 024

* Baged on weekly telegrams,
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Depressions and cyclonic storms.
8. No important depressions or storms affected the | weather in the Indian region during the month.
Pressure,
9. Atmospheric pressure was nearly normal in Hydera-
bad, the Bombay Deccanand the east of Gujarat, and was
lower than usual over the rest of India; the deficiency
however was generally small and amounted to a twentieth Taste 10.
of an inch in the North-West Frontier Province only.
The vertical distribution was on the whole very nearly _
normal. The monsoon trough of low pressure occupied its . Def’;‘gfrf‘:m . Dc?ra&tnl‘:e Depeius
T4 . b} ) . b 3
average position. Ton STATION prossure, PAYN SUTION. ) reasure, |difetonce.
A B B-a,
TaBie 9.
Departure ” " y
Division from normal of
e mean 8 hrs,
pressure, Quetta . . .| ~—-018 |Jacobabad . — 038 | —020
"
Burma . . . . . . . . Jq  ~082 Leh . . —-021 |Lahore —*037 | —016
Assam . . . . . . . . .{ —029
RBengal . . . . . . . . . —032 Murree . —055 |Peshawar — 061 | —006
‘Bibar and Orissa . . . . . . o —027
United Provinces . . . . . . . ~081 Simla . —-025 | Ludhiana —023 | +°002
Punjab . . . . . . . 4 ~—036
North-West Frontier Province . . . . . .4 —051 Darjiling . —027 | Dhubri . —025 | +-002
Sind . . . . . . . . . .| —030
Rajputang . . . . . . . . —023
: - Deesa . — ,
Bombay . ) ' ) ) ) ) ) ) . —009 Mount Abu 019 eesq R 001 +018
Central India . . . . . . . .| —021 . . .
Central Provinces .o . . . . .| —020 Pachmarhi - —038 | Khandwa . —OIL } +°027
Hyderabad . . . . . . . . .| —004
Mysore A . . . . . . . g —o1t Kodaikanal . —010 |Madura —027 | —017
Madras . . . . . . . . . —022
Temperature.

10. Maximum temperature was below the average by 44°
in Rajputana and by &° in Central India and the sub-

within 2° of the normal in all the sub-divisions with the
exception of Rajputana West, where it was 21° lower than

montane districts of>the Punjab, and was sensibly normal usual,
over the rest of the country. Minimum temperature was
Tasre 11,
ACTUAL TEMPERATURE, D2riARTURR FROM NOBMAL oF
SUB-DIVISION. - ﬁl}gg‘tlh‘l)); Mean daily
moximon, | misigam, Cnbebveen) ot | Maxiaun, | Mioimom, | DAl
and minimam
. 5 5 G 5 5 5 5
1. Bay Islands . . . . . . . . . . . 841 770 80'6 71 —11 —0'3 -~08
2. Lower Burma . . . . . . . . . . . 84:C 746 793 93 i +01 —03 +04
3. Upper Burma C e " g 761 82'9 136 —04 +03 | —o07
4, Assam . . . . . . . . . . . 883 773 82-8 110 —07 0 —07
5. Bengal . . . . . . . . . . 876 783 830 93 —05 0 —05
6. Orissa ', . . . . . . . . . . 878 784 831 94 —06 +01 —~07
%. Chota Nagpur " . . . . 881 769 §2:4 113 —11 +04 —1'5
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ACTUAL TEMPREATURE, DRPARTUEE PROM NOBMAL OF
SrapIIEIon. Mean Mean ﬁg;"’t‘b‘: Mean doily | yayimom, | Minimum, | Daily
mazimum, | minimam. :%%E%E%: e n‘;“‘)"‘ﬁfﬁ‘l’fc : uge,
° o ° o o o o
8. Bihar . . . . . . .. . . . . 89-3 791 842 101 ~13 +02 —15
9, United Previnces, East . . . . . . . . . 90-1 793 847 108 ~29 —0¢ —20
10. Do do., West . . . . : . . . . 90-7 787 847 120 93 —08 15
11. Punjab, East and North . . . .. . . . . 959 792 876 166 ~1-3 —0'5 —0'8
12. Do., Suvath-west .o 1020 82:8 924 192 ~14 ~03 | —11
13, Kashmir ) - 1 612 124 223 ~01 +16 | —16
14, North-West Fronticr Provinee . . . . . . . . 1049 819 93;.‘5 230 0 +08 —0'8
15. Baluchistan . - . . . . . . -] 1004 o5 854 299 +15 —1'5 +30
16. Sind . . . . . . . . . . . . 99'5 83'3 91'3 163 +09 +13 —04
17. Rajputans, West Y 794 879 171 ~29 —24 | —05
18. Do., East . . . . . . . . . . 883 771 827 111 ~55 —19 —36
19, Gujarat . . . . . . . . . . . 888 782 836 106 —~00 —01 —0'8
20, Central Indis, West . . . . . . . . . 837 783 785 103 -~29 —02 —27
21, Do. do, East . . . . . . . . . 864 771 a1 93 31 —09 —2'2
22 Berar . . - - . . . . . . . .| =852 730 791 12:2 ~17 0 —~17
23, Central Provinces, West . . i . . 3 . . 848 736 792 112 190 —05 14
24 Do do.,  East . R T 5 736 792 113 ~11 +01 -1z
25. Konkan - . . . . . . . 84'3 766 804 77 +05 +04 +01
26. Bombay Deccan . . . - . . . . . . 86'3 709 786 154 + 14 0 +1'4
27. Hyderabad, North . . . . .. . . X . 8G-2 %0-9 "85 15-2 ~08 0 —08
28. Do,  South . . . . N Y 732 810 153 ~01 —03 +02
29. Mysore e 66-8 49 161 +2:0 +01 +19
50. Malabar e 748 794 99 +11 +07 | +04
31. Madras, South-east . . . . .. . . . . 94'5 715 86:0 17-0 +05 +08 —03
32. Do. Deccan . . . . L. . . . 937 76-3 850 174 +09 + 04 +05
83. Do. Coast, North . . . . . . . . . 90°8 788 84'8 12:0 ~0'4 +01 ~—06
TaprLe 12. DEPARTURE FEOM NORMAL OF
Darssron siow moms 07 AR e mal | Mo |
peratute, perature, ture,
Drviszox. Mean masi- | Mean mini- | Mean
Deraturs | perature, | “Tore ° ° )
o . . Sind . . .. . . +09 +13 +11
Burma . . . . . . —01 0 —01 Rajputana . . . —d4 —21 —33
Assam | . . . . . —07 0 —0'3 Bombay . . . . . +01 +01 +01
Bengsl . ... —05 0 —~02 Central Indin . ... F —29 —0% —17
Bibar and Orissa . . . . —10 +02 —0¢ Central Provinees . . . R —02 —09
Umited Provinces . . . . —22 —0'5 —~13 Hyderabad . ... | —o04 —01 —03
Punjsb . . . ., . ~1% —0'5 —09 Mysote . . .. e +20 +01 +11
North-West Frontier Province . . 1] +0'8 +04 Madras . . - . . . +05 +05 +05
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Winds.
11. The monsoon currents werz of about the usual IDxpnﬂunE FROM NORMAL OF
strength, but prevailed with great steadiness from the usaal
directions. Drvistox. Hourly wind Wind
velocity. steadiness,
Tanre 18, Punjeb . . . . . .. +0°2 + 5
North-West Frontier Province . . . —1-0 —10
DEPARTURE FROM NORMAL OF
Sind . . . . . . . —09 +13
DivisioN, Hourl : '
ourly wind Wind j : . ’ + 2
velocity, stendinness. Rstutdnu + 20
Bombay . . . . ... —09 + 7
Burma . . . . . . +11 + 1 Central India +01 +10
Assam . . . - . . +03 +10 Central Provinces . . .. . +07 + 9
Bengal . . . .. . . —10 — 8 Hyderabad . . . .. . —1'8 + 9
Bihar and Orissa . . . . . —04 0 Mysore . . . . . . . +08 — 4
United Provinces . Co . . —06 +10 Madras . . . . R . +03 + 3
Humidity and Cloud.
12. The hygrometric conditions did not differ to any
appreciable extent from the normal. Hxcousray; 8 HRs. Crovp.
Over the greater part of the country there was more Mean | Departare
cloud than usual ; the important exceptions were the interior Divisiox, Mean | Departure o tho0%, | o Mean | rture
of Sind, Mysore, the Madras Deccan and Malabar, where humi- | from | Chaehes | in oot a,‘;ﬂ!ﬁ.‘,‘t rom
skies were unusually clear. dity. | normal. merenty. mereury. | 80T normal.
Tasre 14. ‘
HYGROMETRY; 8 HRS, Crovp, Punjab . : 74 + 3 1 889 +030 46 +05
| North-West Frontier] 65 — 2 876 —032 23 —04
o l Mean II)efm'u-tm-e X Frovinge.
1VISION, vapour rom Tean
' Mean | Departure] ¢, i - Depart
Biear, e e o | ol Peptve g e |0 | s | voos| 40 | o
dity. | normal. ot of at 8 hrs, | normal,
mercury. | mercury., Rajputana 77 + 5 ‘816 —014 67 +09
% Bombay 82 — 1 ‘832 —007 80 +01
Burma . .| 90 + 1 871 — 011 86 +05 Central India . 87 + 4 ‘831 —002 87 +07
Assam . )] + 1 940 —~003 80 +02 Ceutral Provinces . 85 + 1 784 —013 86 +10
Bengal . . .1 90 + 1 961 —-002 82 +0'5 Hyderabad . . 81 + 2 726 —001 76 —01
Bikar and Orissa .| 88 + 2 ‘946 +'019 81 +09 Mysore . .| 81 -— 3 618 —021 73 —16
United Provinces .| 85 i + 3 ‘944 + 016 71 +0'6 Madras A A s —1 801 —008 67 04

Rainfall.

13. The total rainfall of the month in the plains of India
was nearly normal in amount, but 1ts geographical distri-
bution differed somewhat from the wusual type: thus
while there was an exces in the United Provinces, the
Punjab East aid North, Rajputans, Central India and
Hyderabad North, the rainfall was in defect in the Bay
Islands, Upper Burma, the North-West Frontier Province,
Gujarat, Sind, the Konkan, the Bombay Deccan, Mysore and

the greafter part of the Madras Presidency. The deficiency
was upwards of 50 per cent. in Sind, and ranged bhetween
30 and 50 per cent. in  Upper Buarma, the Konkan, the
Bombay Decean, Mysore, Malabar and the Madras Deccan.

In Kashroir there was an excess of 12 per cent. while
in Baluchistan the actual fall was no less than 58 per cenf.
short of the normal.
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TasLe 15.
NUMBEE OF EBAINY BAYB. Raxwirr,
Sos-pIvisioN, Departure Porcentago
Actual, Normal, Actual, Normal, . 553131. rr;l;lpxlxgr\:;:l .
L] n v

1, Bay Iclands . . . . . 205 186 12-08 1479 —271 - 18
2, Lower Burma . . . 258 250 3110 3086 + 024 + 1
3. Upper Burma . . . 77 96 450 652 —2:02 — 31
4, Assam . . . 21-4 190 1838 1806 +0-82 + 2
5. Bengal . . . . 189 169 1651 1557 +094 + 6
6. Orissa . . . . . 170 155 1228 1294 —068 — 5
7. Chota Nagpur . 162 159 1272 13-26 054 e
8. Bihar . . . . 157 140 1338 1253 +0-85 + 7
9. United Provinces, East 146 126 1324 11'57 +1-67 + 14
10. Do, do, West 141 117 1428 1186 +2:42 + 20
11. Punjab, East and North . 76 68 714 6:30 +084 + 13
12. Do, South-west . . . 36 31 287 245 —008 — 3
13. Kashmir . 71 76 768 €8 +0'80 + 12
214, North-West Frontier Province 33 41 2:42 3-00 —058 - 19
15. Baluchistan . . . 07 14 035 063 —~048 - 58
16. Sind 06 27 088 255 —167 — 65
17. Rajputana, West . . 44 50 441 389 4052 + 13
18. Do, |East . 127 98 12118 848 +3870 + 44
19. Gujarat . . 109 129 1129 1348 —219 — 16
20. Central India, West . . 144 126 1192 1082 +1'10 + 10
21. Do., East . 14-9 126 1571 12-05 + 366 + 30
22. Berar 13'5 12-2 884 942 —0:58 — 6
23, Central Provinces, West . . 157 151 12-84 14-02 —118 — 8
24, Do., East 1711 165 1542 15-48 ~—006 0o
25, Konkan . 260 26-4, 2711 4055 —13-44 — 33
26. Bombay Decean 84 115 402 8:00 —3-98 — 50
27. Hyderabad, North 126 120 937 809 +1:28 + 16
28. Do., South . . . 118 10:3 593 605 —010 -2
29. Mysore . . . . . 68 97 369 714 —345 - 48
3. Malabar . . . . ) 198 271 2089 8868 —1779 — %
81, Madras, South-east . . . . 33 86 172 1:94 —022 — 11
32. Do, Decean .. 50 62 1-85 308 —1:23 — 40
33. Do, Coast, North . 95 100 6-00 648 —039 - 6
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RAINFALL,
TaBLE 16. Division. Departure | Percentage
Actual, Normal, from departure
normal.  |from normal,
RAINFALL. R Y "
Divisiox,
Tropart 7 . . . 1 a5
Actoat, | Noemal. ’ e :‘:":xlre f d:x;)c:atuurge Sind . . . . . 088 2:53 167 65
e o pormal, Bajputana . . . .| 986| 10| +276| +39
v " ! y
Burms . . < . .| 1495| 1608| —118| —7 Bombay . . . .| 1051} 1561} 510 —33
Assam . . . . .| 1838| 1806| +032| + 2 ContralIndia . . . .} W19, 1143 +276) +24
Bemgal o . . . .| 1661] 1557 +091| +6 Central Provinces . . .| 1272 | 1330 —056} —4
Bihor and Orissa . . 12941 1281 +0'13 + 1 Hyderabad . | 775 712 +063 + 9
United Provinees . . .| 1381 | 1178 ] +208| 418 Mysore . . . . . 309 TM)| 3451 —48
Punjab . . . R 5-97 536 + 061 +11 Madras . . . . . 477 677 — 200 —30
th-West Frontier Provinee . 2:42 3-00 —0-58 —19
Nor ost Frontier Hrovinee ° Meéan of India . . | 10:68 1099 — 031 — 3
Snowfall.

L—AFGHANISTAN.

14. Durirg the first fortnight for which alone informa-
tion is forthcoming there was nosnowfall on the ranges in
the Kabul district, and the unmelted residue of the previous
accumulations on the Paghman and Hindu Kush ranges was
of about the usual depth.

II.—NorTu-West FronTtier Province,

(a) Parackinar.—On the adjoining ranges there were no
snowstorms and the previous accumulations had almost dis-
appeared.

(%) Drosh~On the surrounding bills no snowstorms
occurred. The accumulations existing at the end of the
month were below the average.

(c) Khyber—~There was no snowfall in this agency.

(d) Malakand.—S8light snow fell on the higher moun-
tains of upper Swat and on the Lowarai but it melted away
quickly.

(¢) Hazara.—No aceumulation of snow existed at the
end of the month on the mountain ranges and passes in this
district.

IIT.—K as1MIR.

No snowfall occurred during the month except on the
high ranges near Skardu where snowstorms were observed
on the 11th, 12th and 18th. The ranges around Kargil
had become clear of snow by the end of the month ; no m-
formation is available about the accumulation elsewhere.

IV.—Punzas.

(a) Chamba.—~No snowfall was observed during the first
28 days of the month; the accumulations due to previcus
falls, however, extended down to slightly lower levels than
usual.

(8) Kulu.—There were light falls of snow at elevations
over 13,000 feet in Lahul and Upper Kulu but the accumu-
lations were below normal; on the Sirikand pass (18,459
the depth of snow at theend of the month was only 1’ against
a normal of 2".

(¢) Kilba (Simba Hills)—No snowstorms occurred, and
at the end of the month there was no accumulation below

15,000 feet except in the ravines where snow was lying in
two places even at an elevation of 9,000 feet.

V.~TUx1rep PROVINCES,

(s) Garkwal.—Some snow fell at all heights above 14,000
feet. The accumulations existing at the end of the month
were greater than on the corresponding date of the previous
year.

(?) Almora.—~During the month snow fell to a depth of
4% at Malla Darma, 7° at Byane, 4’ at Mallas Johar and
Danpur and 1’ at Chaudas. 'Fhe snow line came down from
the perpetual snows to a distance of 3 miles in Byans, 1}
miles in Malla Darma and ! mile in Chaudas.

Tasry 17.
DePTH OF ACCUMUELATION AT
TREE END OPF THE MONTH,
Name of pass or peak, I T
Reported, Normal,
Feet. Feet.
Nuwe  pass . . e e e . 11} 14
Lampia ” . . . . . . 4 8%
Lipulekh ,, . . . . . . 2 3
Pindari peak . . . . . . ¥ 4
K&phini ”» . . - . . ¥ ¥
Binkaru  pass . . . . . 2% 6%
Untadhura,  ,, 3 6%
Ralamdhura ,, . e e e e . b 4
Puwalidwar ,, . . - e . 3 ?
Nandakot 5 . . . 4 ?

SUMMARY,

15. There was but little snowfall and the accumulations
existing at the end of the month were on the whole of less
than the average depth,

Hem Rar,
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The mean & hrs.

Lambert’s formula applied to the winds as given in Table B of the 8 hrs. ohwervations.

indicated by broken arrows to distinguish them from the wind arrows for the plain stations.

month is shewn by the following notation:—

YVelocity of Oto 2 miles per hour

ve o dto H
" . ato 10
Ve ,, 104020

over 20

one

two feathers |,
three Ve s
four vy .
five . '

The isobars iz

1 the Bay of Bengal are filled in by means of the

wind directions of the month are shewn by meuans of arcows flying with the wind, and ure ealculated by means of
The mean wind directionis for the hill stations are

The mean velocity of the winds during the

feather added to the wind arrow.

»n ixl 3
" 1%} vy
' vy v
i3 " vy

Wind strengths are bused on fuctor 22 for the standard type of Beckley Robinson aneuograph, instead of 3-0 as used for this plate

up to December 1911 inclusive.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MAXIMUM TEMPERATURE.

CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MINIMUM TEMPERATURE.

PLATE 111,
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CHART SHEWING THE DEPARTURE FROM NCAMAL
OF THE MONTHLY MEAN OF DalLY
MEAN TEMPERATURE,
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF ABSOLUTE
HUMIDITY AT 8 HRS.

CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF RELATIVE
HUMIDITY AT 8 HRS.

PLATE V.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF CLOUD
AMOUNT AT 8 HRS.

CHART SHEWING THE TOTAL NUMBER OF DAYS IN THE

MONTH ON WHICH RAINFALL EQUALLED OR

EXCEEDED 010 INCH.
(BASED ON THE RETURNS OF TABLE B.)

PLATE VI,
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The country is divided into 3:3 areas as shewn in the Hat below. The nurmbers in that list correspond with the red numbers on the chart,

and gerve to identify the areus.

Bay Islands
Lower Burma
Upper Burmua
Assam

Bengal

Origsa

Chota N ur
Bihar 8P

Uited Provincws, East

The numbers in brackets on the chart give the average over the divisions of the normal wonthly rainfall ,

the numbers above these give the departures from normal of the averags actunl rainfall over the divisions.

10, United Provinces, West Gujnrst 28.  Hyderabad, South
11, Punjab, Fast and North Ceutral India, West 29, Mysors

12. Do., suuthwest Lo, Foasst 30, Mulabar

13,  Kashour Herur 31.  Madrag, SBoutheast
14. Northwest Frountier Provines Contral Provinces, West 32, Muadras, Decean

15,  Baluchistan De., Foaut 33 Muadrus Coast, North
16. Sind Konkun

§7. Rajputans, Weas
3. Rajpusans, last

Bowbay, Decean
Hyderabed, North
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INTRODUCTION.

HIS review of the weather in India during the month

of August, 1917, is based on observations taken daily

at 8 hrs. at 218 stations, and on additional observations

taken at 10 hrs, and 16 hrs. at 11 stations. In the rainfall

summary have been utilized the data furnished by the meteo-

rological observatories, and the rainfall statements of the
month published by the Provincial Governments.

The brief notes on solar, magnetic and seismic disturbances
are supplied by the chief observatories in the Indian area.

Fer a statement of the methods adopted in recording
and tabulating the data, for each of the elements of observa-
tion, reference should be made to the introductory portion of
the review for January.

Summary of the chief features of the weather in India during the month.

2. The Arabian Sea current was much more active than
usual, particularly in northwest India, where in conjunetion
with disturbances from western regions it was productive of
abnormally heavy rain. The Bay current on the other hand
was appreciably weaker than usual. The month was un-
usually wet over a large part of the country. Indeed Lower
Burma, Assam, Bengal, Bihar, the United Provinces, Berar
and Malabar were the only areas which received appreciably
less than the normal quantity of rainfall. Rainfall was very
heavy for the time of year in northwest India, but more
especially in the Punjab Southwest and Baluchistan, where
it was upwards of three times the normal amount. Upper
Burma, Chota Nagpur, Central India, the Central Provinces
West, the Konkan, Hyderabad, Mysore, Madras Southeast,

!
|
|
f
|

!

the Madras Deccan and the Madras Coast North also
recorled much heavier amounts than usual. On the other
hand in Bihar there was a large defect, amounting to about
29 per cent. There was opportune rain in the Bombay
Deccan.

As is ordinarily the case during the rains, the departures
of temperature, humidity and cloud over a large part of the
country were determined by those of rainfall; compared with
the normal, huwmidity and cloud were distinctly high over
most of northwest India, while temperature was about 3°
lower than usual in the Punjab, the North-West Frontier
Province and Rajputana.

_ Barometric pressure averaged over the plains of India was
1n excess by -010".

Solar, magnetic and seismic disturbances.

KopaikaxaL OBSERVaTORY,

8. Solar Observations.—The sun was examined for spots
and facula on all the days of the month except on the 1ldth.
Prominences could not be recorded on the 14th and 16th.

Sunspots.—Forty-five new groups of spots were observed
as aganst thirty in July. The daily average number was
8'8 and the average life of a spot was 5t days, the averages

for the preceding month being 67 and 6'8 respectively.
The distribution of the spots in latitude was as follows :—

TaBLE 1.
— ° o e o o ’ Mean Extreme
00 11e—20° | 21°~30° ‘ latitude, lat};tfzdré:.
North | s 9 3 13°1 | 1° and 29°
South . . . 1 15 9 17°4 | 8° and 27°
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A group of seattered spots which came round the east
limb on the 4th developed into a very large spot of multiple
umbra ag it approached the central meridian and was visible
to the unaided eye. Strong reversals and displacements of
the C line over and close to the spot were observed on several
days.

Prominences.~Eighty-one large prominences were ob-
served during the month. The highest was 180" and was
observed on the lst at latitude + 20° east. No eruptive or
metallic prominence was recorded.

Absorption markings in He photographs of thesun were
numerous and also of great extent.

Magnetic distwurbances.—~One “ very great’’ disturbance
was recorded on the 9th when the large spot was about a
day’s journey from the central meridian. ‘ Great ” dis-
turbances were also recorded on the 13th to 15th, 20th to
21st, and 256th. ¢ Moderate”’ disturbances were recorded
on the 1st, Tth to 8th, 10th to 12th, 16th, 22nd to 23rd,
26th and 30th,

. IIVERSHED,
Director,
Kodadkanal and Madras Obgervat ories.

Seismic records.

3=10° 18’ 50" N ; a=77° 28' 00” E; 4=2,343 m. Subsoil
Rock.

Apparatus.—M ilne's Horizontal Pendulum Seismograph.

TapLE 2.
r
Ax:
Ax: 976 18:0 ! i
AzZ:
AMPLITUDE (u).‘ Dis-
Late, Phase, G’,riMm,eT. (I;ee?o)d “XW .
An,| Ae.| Az. | (Em.).
T \ A
1917 bom s

August 3rd) e P 21 49 24
iL 21 5 30
M 2 54 30 ... | 8O
F 22 5 12
Sth el 16 36 36
el | 16 47 06
M | 16 5¢ 48 | .. |..[130
F 18 06 48

»

Avcust, 1917.
Awpsrrook (W) .
Due, | Prae| T | el |\ 00| prsas,
An, | Ae. | Az, |{Kw.).
1917. h. m. =
August 30th| P ves " e No P.’s,
iL 4 16 3 vee | e
M 4 42 18| . | .. |a0
¥ 6 32
, BlstieP | 11 56 42 |
eL | 13 01 4 | .., (
M |18 05 26| o | W 170}
,
F | 14 05 &4
T. Rovps,

Assistant Director.

BoxBay OBSERVATORY.

Alzbag mugnetic record.

4. During the month of August, 1917, the traces showed
11 calm days, 15 days of small and 4 days of moderate and
1 day of great disturbance.

The days of the month selected as “quiet”’ for the
purposes of the Magnetic Survey of India are the 3rd, Gth,
12th, 28th and 29th.

The following table represents the magnetic charaeter
of each day during the month :(—

TaBLE 3.
Day. | Character.| Day. {Character. Day. |Character,l Dsy. [Character,
8 9 G 17 ] 25 C
2 ) 10 M 18 C 26 S
3 C 11 S 19 C 27 8
4 C 12 C 20 8 28 C
5 ¢ 13 - 21 M 29 C
6 c 14 M 22 8 30 N
7 8 15 3 23 8 31 c
8 S 16 8 24 8

C=calm ; S=small ; M=moderage ; Gegreat; V, G mvory graat,

]
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lAurrirons (u). ige
The mean observed absolute values of the several Date. | Phase Time | Period | tanse
g d . . AN T | (Sec). A | Reange,
magnetic elements reduced to the mean monthly tabulations A, | te. | Az | (Km.).
of the magnetograms, as also the ranges and the summed . ! —
ranges of the horizontal force and the declination for the 1917 B om s |
month &re as follows :— August P * 17 19 e Lo | In Milne’s
L 30t instrument
Easterly declination . . . 00327 13", distur-
Horizontal £ 036853 C.G S it I R S e e ;’;&fr it
orizontal fo . . . . 036853 C.G.S. unit. i t
izon rce‘ 53 C.G.S, unit . 8lst P 11 59 26 rasord.
Vertical force . 016893 C.G.S. ,,
M 13 61 . aae vos
Inclination . . . . . 24° 3776, 3 167
Horizontal force range . . « 000058 C.G.S. unit. F 13 54 37 I T B
» » summed range . + 000365 C.G.S. Sensibility to tilt 1'0 mm. of amplitude on the trace = (-32".
Declination range . . . . 671 * These times arcasshown by the float record (Tilt Seismograph),
» summed range . 5

{Norg,—Summed range means sum without regard to sign of the twenty~four ardinates of
- the diurnal iuequality,)

Secsmie records.
$=18°53" 36" N; A=72° 48" 56" E; /=11 m. Subsoil Trap.

dpparatus.—Milne’s Horizontal Pendulum Sessmograph.

N. A. F, Moos,
Direetor,
Bombay wnd Alibag Observalories.

5.~Carcurra (ALiPoRE) OBSERVATORY.
Seismuc records.
6=22° 82" N ;1 =88°2)" E; % = 6% m. Subsoil Alluvial,

Apparatus.—=Two Omori-Bwing Horizontal Pendulum Seis-

TasLE 4,
r 1
V To g ——
To?
AN:
AE: 9 19
Az:
AxpLITUDE (u),'
. Dis-
Date, Phase, G.Tllv?,’e'r_ (Ig%‘;“;d l WZ‘” REMARKS,
An. | Ae. | Az, 1(Km-).||
!
191%. h, m. s
August 5th| P 16 29 14 e ol | .
M 17 1 38 781, .
F 18 16 20 . vee s
m m
» 12th 11 52t058 v o f oo | e vos | Thickening
of line.
» 15th | ... 4 87Tto 44| ... .- Ditto.
» 28rd] ., 16 36 0 vor . Ditto.
n 25th| .. 21 51tob6 | ... N ISV P . Ditto,
n 26th 20 17 to 27 2o e ] o e o Ditto,
» 27th | . 16 8 © e Ditto,

mographs.
TanLE 5.
! 1‘
v To [ ; ")5‘
An: 29 18 1
Ar : 29 42 1
Az: !
I - -
AMPLITUDE (u). Dis-
Daté, |Phase, G_Tli;{fe,r‘ ‘Iéoercm)d e ‘“2\09 ! REMAR X4,
An, |Ae. |Az, [{(Km.,).
e P o et s
1917. b, m s
Aug. 30th P 4 15 54 ? vee | vee
s 4 22 48 15
L 4 28 42 ?
M 4 32 0 827 ...
F 5 4! 30 11} .
D. B. Mekx.

6. —~SiMra OBSERVATORY.

The Seismographs al the Simla Meteorological Office had
been dismantled in July 1917 and were set up again in a
new building in October 1917.
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The following table contains a list. of earthquakes that
were reported :—

TasLE 6.
Int;'n- N
G.M. T. | pura- | _8ity o,
Place at which felt, Date. of earth- zizfz‘ Rossi- of ReMagrEs,
quake. - Forel { sheeks,
scale,
i
h. m.| seec.
]
Drosh . Aug. 4h! 8 45 5] 7 2
Sibsagar . .| ,, 9th| 4 10| .. 1
}

Inten-
G M. T. | parg. | 5ty No.
Place at which felt. Date. of earth- | “y; 0 | Rossi- of
quake. * | Forel {shocks.
scale,
b, m. | sec.
Shillong Aug. 14th| 14 47 2 5 1
Srinagar » 22nd) 1 12 5 5 1

REMABKS,

Solar radiation.—Observations not recorded owing to the
absence of oflicers on war service.

Weather in the Indian Ocean.

7. Barometric pressure was in defect by *02” at the equa-
torial stations as well as at Mauritius. Rainfall was above
the average at all the three stations, the excess beiny as
much as 65 per cent. at Seychelles. The air movement was
somewhat weaker than usual at Zanzibar, bub stronger at
Seychelles and Mauritius, its direction was considerably
more westerly at Zanzibar but somewhat more southerly at
the other stations.

C. W. B. NorMaxp,

Imperial Meteorologist, Simla.

Depressions and cyclonic storms.

8. Daring the month three disturbances were transmitted
into the extreme north of India from the west. The first
of these in conjunction with the monsoon gave widespread
rain in the North-West Frontier Province, Kashmir and the
north Punjab between the 5th and 10th. The second
caused local rain in Kashmir on the 18th. The third dis-
turbance was feeble and gave only light rain in the extreme
north on the 29th and 30th,

There were four depressions of Indian origin ; three of
them were formed over the Bay, while the fourth appeared
over the east of Central India. The following is a brief
statement of these four depressions :

(a) Depression of the 30¢h July to 3rd  August:—
This originated owver the head of the Bay and the adjacent
parts of Bengal during the 27th July, moved to Bihar aund
Chota Nagpur by the morning of the Ist August and, ad-
vancing slowly in a northwesterly direction. disappeared over
the northwest of the United Provinces during the 4th. Tt
was feeble, but was remarkable for the execessive rain in the
neighbourhood of Hazaribagh, which caused destructive
floods in the Gaya and Patna districts. The following heavy
falls of rain are particularly worthy of reeord :—

TiBLE 7.
— Mauritius *| Zanzibar, Seychelles.
Departure from normal of mean presure| —-019 —021 —017
Actual mean wind direction . .| 854°E S24°W | S20°E
Normal mean wind direstion . .l S68°E S 1I°W/| 835°E
Actual mean wind velocity (miles per 288 108 263
diem).
Normal mean wind velocity (miles per amn 120 231
diem).
Raivfall departure from normal . . + 041 +033 +1-67
*Based on weekly teig;ams.
TisLe 8.
AMOUNT RBECEIVED }
IN 24 HOUBS Peg-|
Province. District. Station. _i?im Sxus. ox | Toraw,
1st, 2nd, '
7 " i
(| Aurangabad 7:50 460 12-00
Sherghati 1174 12-14 23-88
Bihar Gaya 4
i Deo . S)o1222 1250 2472
§
(| Barachati 950 611 1561
r (| Hazaribagh 562 687 1249
|
| ! Barhi . 10°51 355 14:06
|
Chota Nag-4 | Hazaribagh .4 | Chatra . 863 14-58 23-21
pul‘. ; .
‘l Koderma 12-80 150 1430
1
L { | Hunterganj 18-40 0-86 19-26
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AMOUNT RECEIVED
IN 24 HRS, PRECED-
ING 8 HRE. OF
Proviuce. District. Station, Total,
1st. 2nd.
" " ”
( (| Balumath . 475 865 1340
[
l Panki . 385 1269 1594
|
, Chattarpur . 400 811 12-11
Chota Nag-
pur— 4 | Palaman .4 | Bhaonathpur . 2:00 9:00 1100
coneld. l
Patan . . 2:60 965 1225
I Manatu . 383 775 11-58
{ ({ Lesliganj . 410 705 11-15

(6) Depression of the 6tk € the 12th.~This appeared off
the Orissa coast during the 6th, but had moved into Chota
Nagpur and the east of the Central Provinces by the

morning of the 8th: it was central near Nowgong on the
merning of the 9th, and between Jodhpur and Bikaner
on the morning of the 10th. It was shown over Sind and
the southwest of the Punjab on the morning of the 11th
and disappeared over Baluchistan during the 12th. It was
shallow and gave heavy rain only in parts of Rajputana.

(¢) Land formed depression of the 11th to the 14th,—
This was developed over the east of Central India during
the 11th and after remaining practically stationary for a day,
during which time it intensitied slightly, began to move in
a westnorthwesterly direction during the 13th; it was
between Jhansi and Nowgong on the morning of the 14th
and had become unimportant by the morning of the 1bth.
It was very feebly marked and did not produce any concen-
tration of rainfall,

(@) Depression of the 23rd to the 264h,—~This was formed
off the Orissa coast during the 23rd and by the morning of
the 25th had moved into the east of the Central Provinces ;
it was over the east of Central India on the morning of
the 26th and by the morning of the 27th had disappeared.
Throughout its existence it was very feeble and did nov give
any notably heavy falls.

Pressure.

9. On the mean of all the recording stations in the plaing
the baromerric pressure for the month was ‘0107 higher than
usual. The excess was however not general ; the recorded
monthly values were nearly normal in Rajputana, Central
India, the Cevtral Provinzes and Hyderabad, and in defect
in the Bombay Presidency, excluding Sind, Malabar,
Mysore and southeast Madras. The deficieney was 0207
or more along the coast from Veraval to Nellore. "The
positive departures were more strongly marked over northern
India excluding Rajputana and the southwest of the United
Provinces, and averaged ‘046" in the North-West Frontier
Province and varied between -080” and ‘0407 in Bengal,
Bihar and Orjesa and the Punjab. As a result of these
peculiaritivs in the distribution of pressure, gradients were
less steep than usual in  the Peninsala and the area of low
prescure lay further south than usual, while the eastern ex-
tremity of the monsoon trough did vot extend into the head
of the Bay as in normal years. This abnormal position of
the trough was instrumental in determining  excessive
rainfall to the comparatively dry zone of northwest India.

Relative to the plains pressure at the level of the hill
stations was in defect, or in other words the vertical gradient
was above its normal strength, except in the south of the -
Peningula where pressure was relatively higher at the hill
stations.

TasrLe 9.
—_— —— R e e
Departure from
Divisiox. normal of mean 8 hrs.

pressure,

—_— e P
! .

Burma . . . . . . . . +°010
Assam . . . . . + 027
Bonga) . . .. . . .. ++039
Bibar and Orisea . . . . . . + 030
United Provinces . . . . . + 024
Punjay v e . . + 040

Departure from

Division, norma! of mean 8 brs,
pressure.
North-We t Froutier Provivce J + 046
Sind . . . . . . . +021
Rajputana . . . . . . . 0
Bombay . . . . . . . . —014
Central India . . . ' . . . —+003
Central Provineces . . . . . . 0
Hyderabad . . . . . . . —-001
Mysore . . . . . . . . —013
Madras . . . . . . . —016
TaBLe 10,
. R ,.,__‘_,__‘_,_._»{ e
Departure Departurs [Departare
from from of
HILL 8TATION. normal PLaiN sTaTION, normal | pressure
pressure, pressure, (difference
A. 5 B-A.
—)——
" ” L)
Quetta . +'005 | Jacobabad . .| +'038 | +-083
Leh . . «{ +04) [ Lahore . ol #1044 | +°004
!
Murree . . +010 | Peshawar . | +°083 | +°:023
Simia . +'025 | Ludhiana . +048 | +°028
Darjiling +°034 | Dhubri . | +-041 | +-0CT
Mount Abu . . =014 | Deesan . . —006 | +-008
Pachmarhi . 035 | Khandwa . o] —009 | +°026
Kodaikanal . ~'012 | Madaura . . —025 | —013
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Temperature.

10. Maximum temperature was approximately normal
except in the plains of northwest India, where in keeping
with the excess of rainfall and cloud proportion it was
appreciably lower than usual. The deficiency averaged 74°
in the Punjab Southwest, 5°in the North-West Frontier

Province, 43° in Rajputana sud about$ 3° in the Punjab East
and North and in Sind. Minimum temperature was also
nearly 24° below the average in the Punjab Southwest and
Rajputana West; in Kashmir and Baluchistan on the other
band, it was in excess by 24° and 4° respectively.

Tasre 11.
AQTUAL TEMPEBATUBE, DEPARTURE FEOM NORMAL OF
STB-DIVISION. Mean %nlg: 511;? Mean daily
maximum, miﬂfﬁ.‘fm, g:ﬁ?gsﬁnw:sg e r;gg:tgﬁe. Marioum. | Minimum, g‘:}é’e‘
ainimam,

o ° o 5 0 ° o
1. Bay Islands . . . . . . . . v 848 7.2 807 el —05 0 —0'5
2. Lower Burma .. .. T e o e e el 849 753 801 o7 +06 +04 +02
3. Upper Burma A . . . . . . . . 885 755 82:0 130 —07 0 0
4. Assam . . . . . . . . . . 89+ 773 835 123 +11 +01 +10
5. Bengal . . . . . . , . . . . 876 ) 82-8 9¥ 0 0 0
6. Orisea . . . . . . . . . 87-8 781 830 97 -—01 + 01 —02
7. Chota Nagpur s . . . . . . . . 873 756 814 17 —04 —02 —o02
8, Bihar . . . . . . . . 896 787 841 109 +02 0 +02
9. United Provinces, Fast . . . . . . . . 904 n8-9 846 15 +06 +03 +03
10. Do. do., West . . . . . . . . 900 781 84°0 119 —0'8 0 —0'3
11. Punjab, East and North . . . . . . . . 915 71 846 138 2] 07 20
12. Do, South-west . . . . . . . 936G 794, 865 142 — 25 | _50
13. Kashmir . PR . . . . . . 816 61-8 w17 196 —15 +24 -39
14. North-West Frontier Province ' . . . . 950 791 87-1 159 —51 | —05. —48
15. Bsluchistan . e . . . . . . . 971 N4 843 257 + 0 !\ 2589 _39
16. Sind . . - . . . . . . . . 921 797 85°9 124 -89 | +02 34
17. Rajputans, West . . . . . . . . 91'3 %3 84°3 141 —41 ? 23 —18
18. Do, Fast . . . . . 853 762 807 91 —47 —09 | —38
19. Gujerat  « . e e e e e e 863 765 814, 98 ~1'4 —01 | —13

20. Central India, West . . . . . . . 830 799 780 10-1 —07 +09 —~16 .

21. Do,  do, East . . . . . . 850 ue6 81'g 93 —11 ~11
22, Berar . N . . . . . . . . 867 79:9 798 13-8 +16 +11 +05
23. Central Provinces, West . o e e . N 843 731 787 112 —03 | 0 —03
24. Do, do,, East 2 T R 85-3 785 794 119 +01 | +02 —0°1
25, Eogken- . . . . . .4 .. 830 758 794 72 —04 +01 —05
26. Bombay Deccan . . . . . . . 852 70-2 "o 150 +0'5 +0°6 —_01
27. Hyderabad, North . . . . . . . . . 854 70T 781 147 +04 +09 —_05
28, Do, South . . . . . . . . . 881 35 80'8 146 +05 +07 | —o2
29. Mysore . .. o . e .. . e o) 822 672 747 151 +08 09 | —01
30. Malabar . v . . . . . . . 829 T4-4 78 86 —01 0 —01
31. Madres, Southeeast . . . . . . ., 918 761 '84°0 157 —13 +03 | —16
83. Do. Deccan . . . . . . . . . L] 919 7677 83-8 162 +02 +08 | ~06
33, To. Coast, North . . . 3 . . 90'3 785 843 120 04 —01 —03
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DEPARTURE PROK NORMAL OF
TasLE 12.
» .
DEPARTURE FRBOM NORMAL OF fvIsioN m::iex?a‘:xm mlf::gm tel;u.;;::“_
temperature, itemperature. tare.
Drvstox. Mean Mean Mean
maximum minimom temperae
temperature, |tem perature, ture,
- e ] ° o
° ° ° Sind . e —32 +02 —15
Burma . . v . . 0 +02 +01 Rajputana . —¥5 —14 —30
Assam . . . . s . +11 +0l +06 Bombay . . . . —07 +01 —02
Bengal . . . . . . 0 0 0 Central India . . . —0'9 +05 -—0-2
Bihar and Orissa . . . —01 0 0 Central Provinces . . +03 +03 +03
United Proviuces . . . +02 +02 +02 Hyderabad . o +05 408 +06
Punjab . . . . . . —40 —1-2 —2'6 Mysore . . . . +08 +09 +08
North-West Frontier Province . —~51 —0'5 —27 Madras . N 07 +02 —-02
Winds.
11. {2) The air movement did not depart appreciably
from the normal in Burma, Assam, Bihar and Urissa, the DEPABTUBE ¥ROM NOBMAL OF
United Provinees, the Punjab, the Central Provinces, Mysore Divisto, .
and Madras, but was weaker than usual elsewhere; the Houly wind | @ ontinas.
deficiency exceeded 20 per cent. in Bengal, the North-West -
Frontier Province, Sind and Rajputana. Bibar and Ori o1 L
. . . ihar and Orissa . R . . +0 —
(1) The degree of steadiness was very high 1n the United
Provinces and low in the North-West Frontier Provinee, United Provinces . . . . —01 +24
Sind, Rajputana and Central India : the unsteadiness in the Panjab 0 + 3
ficst of these areas was apparently due to the frequent B :
changes in the position of the seat of minimum pressare in North-West Frontier Province . . -—11 —29
northwest India, and in Central India to the extension " )
y I Sind . . . Y . B —34 —16
southwards of the central portion of the trough.
. (¢) The direction of wind differred to no great estent Rajputana 5 . . . o 18 33
from the normal over a large part of the country, but in
northeast Baluchistan and in the tract from Allahabad to
Montgomery there was a markedly easterly component. Bombay . . . . . ~16 -7
TasLe 13. Central Indis . . . . —08 —20
DEPARTURE FROM NORMAL OF
Central Provinces .. . . -—03 -1
Divisiox,
Hourly wind Wind
velocity. steadiness. Hyderabad . . . . . . . —14 —3
Burma O T . 0 -3 Mysore ., . . . . . . +05 + 4
Agsam s e v e . —02 + 4
Bengal . ., . | —09 -7 Madms e e e —os -3

Humidity and cloud.

12. Humidity both absolute and relative, was high over
by far the greater part of north-west India—the region of
marked excess of rainfall ; elsewhere it was sensibly normal.

The distribution of cloud corresponded closely with that
of humidity and there was considerably more cloud in the

North-West Frontier Province, the western and central
Punjab, Rajputana, Sind and Gujarat. Elsewhere the cloud
proportion did not differ to any marked extent from the
average.
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HYGROMETEY 8 HBES. Croup,
TaeLe 14.
HYyGROMETRY; 8 HES. Croup. Mean Departure
O S —————— Divstox. Mean | Departure te‘;?sli)f(:xrin nf)rr(;::s] 2’{:33 Departure
hami-:  from inches | in inches | amouvut f"’ml
Mean Du?arture ¥ dity. | normal, of of st 8 hrs, | mormal.
DivisioN, vapour Ton ean mercury. | mereury.
Mean | Depart pour Y Depart
bk | o |t iny merel | Mo | row I A
dity. | normal. mgf P at 8 hrs, | normal. R e
mereary. | mereury. 9
o o Sima . . .| 83 7] 923 | +-070 57| +10
% 3
Burma . R °) + 1 886 | +-002 Sl 0 Rajputana . .| 86 +1v 869 | +°054 78 +16
Assam . . .8 -2 ‘931 | —009 74| —04 Bombay . .| 87 + 2 ‘829 1 +-012 83 +06
Bengal . . 89 — 1 947 | ~—014 72 —02 Central India .1 vo + 8 839 f +-013 90 +08
Bibar and Orissa .| 87 0 914 | +-007 74 +02 Central Provinces .| 87 0 797 | +-010 84 +07
United Provinces .| 86 0 050 | +°018 63| —03 Hyderabad . .| 83 + 2 744 | +°017 78 +05
Punjab . .| 8 + 9 ‘946 | +°063 57 +1-7 Mysore . L] 84 0 635 | —003 78} —08
Morth-West Frontier] 81 | + 9 937 | ++058 52 +2:5 Madras . .] 80 + 2 ‘826 | +-017 67 0
Provinee.
— 1
Rainfall.

13. Rainfall wasalmost continuous in northern India,
but in the Peninsula, apart from the coast districts, there
was a well marked break during the first two weeks.

Three disturbanees passed into northern India from the
Bay and one was developed over Central India. They were
not scvere, but had the cffect of concentrating rainfall in
their neighbourhood. The destructive floods in the Gaya
and Patna districts in the beginning of the month were
caused by the excessive rain in the neighbourhood of Hazari-
bagh accompanying a depression from the Bay.

The total rainfall of the month was more than 10 per
cent. in defect in Liower Burma (3-2” or 11 per cent.), Assam
(3:1” or 18 per ceat.), Bengal {24 or 17 per cent.), Bihar
(35" or 29 per cent.), the United Provinces (1197 or 16 per
cent.), Berar (0°9” or 12 per cent.) and Malabhar (3'9” or
19 per cent.) ; it was within 10 per cent. of the normal in

the Bay Islands, Orissa and the Ceutral Provinces FEast;
and it was distinetly above the average over the remainder
of the country. The excess amounted to 102”7 or 44 per
cent. in the Konkan, 73" or 97 per cent. in Rajputana East,
61" or 281 per cent. in the Punjab Southwest, 51" or 115
per cent. in Rajputana West, 337 or 33 per cent. in Central
India, 4” or 118 per cent, in the North-West Frontier Pro-
vinee, 337 or 43 per cent.in Gujarat and 34” or 51 per cent.
in the Punjab East and North; it was also considerable in
Upper Burma, Chota Nagpur, Kashmir, Baluchistan, Siud,
Central India West, the Central Provinces West, Madras
South-east and the Madns Deccan. The aggregate fall in
the plains of India was above normal by 11” or 16 per cent.
The most noteworthy feawure of the rainfall of the month
was its uvusual abundance in the comparatively dry zone of
northwest India.

TasrLe 15.

} NUMBER OF RAINY DAYE. RAINFALL,
SUB-DIVISION, e e
Percentage
q v D t

[ B Actual, Normal, Actual, Normal, froty mormalL. »{{ggﬁigggil, ‘

| , ; ’
1. Bay Islands B . . o - . . ol 185 181 13-52 13'83 — 031 —_— 2
2. Lower Burmna . . . . . B . . } 24-0 240 2462 27-81 — 319 - 11
3. Upper Burma . . . . . . . ot 13:3 108 10:23 741 + 282 + 38

: )
4 Assam . . . . o . B . . \ 164 180 13:88 16-98 — 310 — 18
PO . i
5. Rengai . .. . . . . . -1 157 166 1102 1436 L — 244 — 17
6. Orissa . . . . o . . . N i 165 157 12:63 12:95 - 032 — 2.
7. Chota Nagpur .. R . . . . . 171 167 1645 13:40 + 305 + %3
8. Bilar . . . . . - . . - 12-2 139 878 12-28 i == 350 — 30
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NUMBEB OF RAINY DAYS, RAINEALL,
SUB-DIVISION, Departars Percentage
Actual, Normal, Actual, Normal, ngfxﬁ‘nl. dep;ztrlg;l .ltom
] " L4 L4
k9. United Provinces, East . P . . 12:3 127 918 11-38 — 2:20 — 19
10; Do. do,, West N . . . . . 12-4 118 10°17 1171 — 164 . — 18
11, Punjsb, East and North . . PO . . 11-2 68 992 666 + 338 + &1
12, Do.; South-west . . . e v e o7 28 883 2:32 + 651 +281
13. Kashmir e e e e e, 11:6 85 1086 860 + 226 + 2
14, North=West Frontier Provinee . . , o . 7:6 43 714 328 + 386 +118
15. Baluchistan . .+ . . . ., . 538 11 341 068 + 273 +401
16. Sind e e e e e e 0'6 21 442 177 £ 265 +150
17. Rajputans, West o . e e e . . 108 57 971 451 + 520 +115
18. Do., East . . v P . . 177 9% 15756 788 + 768 + 97
19. Gujarat . . . B . ' . . . 159 110 12:07 842 + 365 + .43
2(;. Central India, West B . . . . . 167 124 1319 1007 + 312 + 31
21, Do, do, Bast o . . . ¢ . . 160 128 1,24 12:00 + 424 + 35
22. Berar . ’ . . . Y e . . 99 106 639 27 — 088 — 12
23. Central Provinces, West . . . R . ) 176 141 1518 12:25 + 293 + 24
2. Do. do.,, Eest . , . . . 171 155 1461 1446 + 015 + 1
35, Konksn .+ . . .« . e 25-9 24'3 3463 23-99 +10-G4 + 44
26, Bombay Deccan . . . o« . . 111 97 651 661 + 090 + 16
27. Hydersbsd, North . ., ., . , ., ., 137 111 927 764 + 163 + 21
28. Do, South ., . . ., . . 127 106 769 665 + 104 + 18
29, Mysore . . N . - . . . . 100 89 660 540 + 1'20 + 22
30. Malsbar . ., ., . L, 206 213 1636 2027 — 391 — 19
31. Madras, South-east . . . . . . . 83 56 622 373 + 249 + 67
32 Do. Deccsn e e e 88 68 605 407 + 108 + 49
83. Do, Coast, North . . . . . . 1134 103 816 6'93 + 1'23 + 18
TasLE 16, ’ | RAIN®ALL,
R v
Baiyparr. normal, | from vormal,
puristor. Actual, | Normal, Deﬁ-?zﬁ:“e I:i%’::;‘ts:l%e Sind . . . 4:/'42 ]tt77 + ; 65 + 149
normal, from normal,
— Rajputans . . 13-563 6-86 + 667 + 97
Burma ., , , 1;88 15”-42 +”O’4,G + 3 Hombay v 3% w8l o6 *+ 36
Assam . . . 1388 | 1668 —310 — 18 Central India . . 1470 { 11-04 +366 + 33
Bengar . ., |, , 1192 | 1436 | —2:44 -~ 17 Contral Provinces . 1250 17 +079 * 17
Bibar and Orissa . . e2 | 1273 —111 —9 Hyderabad $8:0 TaTp 2188 4+ 19
Usited Provinces ., 971 | 16| —185] — 16 Mysorz e e GO0 G40) 41200+ 22
Punjap, | ) . . 965 552 L 413 .75 Madras . . . 770 623 + 147 + 24
North-West Frontier Province . 714 3:28 + 386 +118 Mean of_Ix;l'a . 1149 994 +1'55 + 16
r—

.
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Snowfall.
1.—AFGHANISTAN. Tasie 17.
14. No report has been received and probably there ba. DSPIR 0¥ ACCUMULATION AT THE
been no snowfall. END OF THE MONTH,
Name of pass or peak.
Reported. Normal,
11.—Normi-Wesr FroNTIER PROVINCE. :
_Drosk :—~During the month snow disappeared from the Feet. Feet.
bigh ranges round Chitral, Lampia pass - . - - 5 64
Lipulekh , - . . . . 4% 4}
IIL—KASHMIR. ~ Untadhura pesk . « . e 1% B
There was no snowfall on the ranges near Gulmarg Pindari e 2 1%
Skardu, Kargil, Dras and Srinagar. The mountains arounci P " _
Skardu had become bare of snow by the end of the month. Kaphini w oo . v 2 1%
' . Pualidwar  » . . « v s 2 e
IV,—Puxnias. Nuwe pass o . . 12 18
There were no snow storms during the month on the Binkaru  » - - 3 8
ranges adjacent to Kilba.
SuMMARY.

V .~Uxitep PRoVINCES.

Almora:~The total snowfall during the month was 1§
feot in Chaudas and Malla Johar, 5 feet in Malla Darma,
2 feet in Malla Danpur, and 6% feet in Byans. The snow
line descended below the line of perpetual snows to a distance
of 2 miles in Byans, 3 or 4 miles in Malla Danpur, 1§ ailes
in Malla Darma and i mile in Malla Johar.

15. According to the av:ilable information there was no
snowfall during the month except near the region of perpetual
goows in the Kumaon Himalayas. The accumulations ab
the end of the month in Almora were on the whole less than
usual. ‘The high ranges near Kilba where as a rule appreci-
able accumulations exist in August were clear of snow.

M. G. SUBRAHMANYAM.
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The linos of the above chart represent isobars or lines of equal harometric pressure, the numbers attached indicating the bharometric
soure in ipehes and being drawn for differences of pressure of ‘05 inch. The isobars in the Bay of Bengal are filled in by means of the

RS
chore obeervations, snd by comparison with the normal distribution of pressure.

The mean 8 hrs. wind directions of the month are shewn by means of arrows flying with the wind, and are ealeulated by means of
Tambert’s formula appled to the winds as given in Table B of the 8 hrs. ohservations.  The mean wind directions for the hill stations are
indicated by broken arrows to distinguish them from the wind arrows for the plain stations. The mean velocity of thi: winds during the
month ig shewn by the following notation: - :

Velocity of 0to 2 wiles per hour ... one feather added to the wind arrow.

Vs o 2to b, " Y ... two feathers |, " b "
" W oto 10 ) v - ... three ve vs " ' .
. . 108020 " " ... four " vy " . "

over 20, o .. five Ve AN " " "

Wind strengths are based on factor 22 for the standard type of Beckley Rotinson unemograph, instead of 30 as used for this plate

un Lo December 191 inelusive.
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The chart shows the departure from normal of the mean during the month of 8 hrs. pressure by means of lines drawn for equal
amounts of departure. The numbers are given in thoussrdthe of an inech, 20 representing 020 or two' hundredths of an inch, &e.
Continuous lines indicate that the pressure was in excess by amouvnte indicsted by the numbers atteched to the lines, and broken or dotted
lines that it was in defect by amounts indicated by the numbers attached to the limes.  Two parallel Iines near to each other, one continu-
ous and the other broken or dotted, represent the line of no departure, the dotted line faucing the area of deficient pressure or negative

departures.
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CHART SHEWING THE DEPARTURE FROM NORMAL -
OF THE MONTHLY MEAN OF DALY
MAXIMUM TEMPERATURE.

CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MINIMUM TEMPERATURE.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MEAN TEMPERATURE.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF ABSOLUTE
HUMIDITY AT 8 HRS.

CHART SHEWING THI DE
CDF THZ MONTHLY
HUMIOITY AT

TTUIRE FROM NORMAL

PR
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INDIA MONTHLY WEATHER REVIEW. AUGUST 1917, PLATE VL.

CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF CLOUD
. AMOUNT AT & HRS.

CHART SHEWING THE TOTAL NUMBER OF DAYS IN THE
MONTH ON WHICH RAINFALL EQUALLED OR
EXCEEDED 010 INCH.
(BASED CN THE RETURNS OF TABLE B)
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R § e . o N (‘
IMDIA WEATHER CHART \
BHEWI M NORMAL MONTHLY RAINFALL AND THE |

UEPARTURE FROM NORMAL OF THME

ACTUAL MONTHLY RAINFALL.
AUGUST l9!7

Goate !

Kurriptheq
A

The country is divided into 33 areas as shewn in the list below. The nwnbers in that list correspond with the red numbers on the chart,
and serve to identify the areas. The numbers in brackets on the chart give the average over the divisions of the normal monthly reinfall ,
the numbers above these give the departures from normal of the aversge actual rainfall over the divisions.

;' Bay lslands 10.  United Provinces, West 19. Gujarat : 28. Hyderabad, South
3 Lower Burma 1l. Punjab, East and North 20, Centra! Indis, West 29.  Mysore

s Upper Burua 12. Do, Scuthwest a1, Do, Fast 30. Malabar

5. g”“m 13. Kashmir 24, Bornr 31. Madras, Southeast
6. ()e."g’l 14. Northwest Fronticr Provines 23, Centrul Provinces, West 32, Madrus, l)mx‘»nv

y C;“’“ 15. Baluchistan 2, Do., Fant 3% Madras Coast, North
8 Bi ota Nagpur 16, Sind 25, Koukun

9 thar t7. .Rajputana, Weet 26. Bombay, Deccan

Usitod Provincea, East 14, Rajputans, Kast 27. Hyderabad, North



Publication has beea delayed on account of war conditions.
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INTRODUCTION.

HIS review of the weather in India during the month of
Septe nber, 1917, is based on observations taken daily
at 8 hrs. at 217 stations, and on additional observations
taken at 10 hrs. and 16 hrs. at 11 stations. In the rainfall
summary have been utilized the data furnished by the
meteorological obs rvatories, and such rainfall statements of
the month as had been published by the Provincial Govern-
ments up to the date of the preparation of the review.

|

The brief notes on solar, magnetic and seismic disturbances
are suppliad by the chief ohservatories in the Indian area.
For a statement of the methods adopted in recording and
tabulating the data, for cach of the elements of observation,
reference should be made to the introductory portion of the
review for January.

Summary of the chief features of the weather in India during the month.

2. The monsoon was exceptionally strong and steady and
produced abundant rain over nearly the whole country, but
more especially in the normally dry zone of northwest India.

Two disturhances were formed in the Indian area; one
over the Bay in the first week and the other near Agra
on the 18th ; the latter went into the north Punjab and was
the cause of some very beavy rain. Its disappearance on the

|

I
J

25th marked the termination of the regular monscon rains in
the Pui jab, an event which usually cccurs about the middle
of the month. In keeping with the excess of rainfall the
air was damper, clond more abundant and temperatures
slichtly lower than usual over a large part of the country.

Atmospherie pressure averaged over the plains was *031”" in
defect of the normal,

Solar, magnetic and seismic disturbances.

KonATKANAL OBSERVATORY.

3. Solar Olservations.—No solar observations eonld be
made on three days during the month and prominences could

not be recorded on five days.
Sunspots.—Thirty-seven new groups of spots were observed

as against forty-five in August. The daily average number
was 7'6 and the average Jife of a spot was 5°% days, the aver-

ages for the preceding month being 8:8 and 5'8 respectively.
The distribution of the spots in latitude was as follows :—

Tapre 1.
5 o ° o o ° Mean i Frireme
- 0°—10 115—20° } 21°=30° | \44itude. | In.titm.lr:v.
|
I
North c . 6 10 3 13°8 ! & 27°
South . . . 5 7 6 1672 { 8 & 27°
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Prominences—Seventy large and two metallic prominen-
ces were observed during the month, The highest was 1807
and was observed on the 26th at latitude + 45° east.

Magnetic disturbances.—Omne *“ great”” disturbance was
recorded from the bth to Gth and “ moderate *” disturbances
on the 9th, 19th and from 28th to 30th.

J. EvERsHED,
Director,

Kodaikanal and Madras Observatories.

Seismic records.

¢=10° 18" 50" N; £=77°28" 00" E; 2=2,343 m,
Subsoil Rock.

Apparatus.— Milne's Horvzontal Pendulum Seismograph.

TasLe 2.
T
v To € To?
AxN:
Ar: 976 176 1 28
Az
AvPLITTDE (2). Dise
Date Phase Time, Period tancs
. ‘ G. M, T, (Sec.). | A BEMARKS.
An. | Ae. | Az, (Kw.).
1917. h., m. &

Sept, 15th | e P 10 07 42 wee e b e | Widening

of line,

F 10 19 30

e 17th| el 20 18 00 . No prelimie

uary  tre-
M 20 20 12 50 | ... mors,
¥ 20 25 B4 .
, 20th|eP 33 24 | .. .. | Widening
| of line,
F 4 05 18 . N *
n 26thje P 22 18 30 vo | Wideniong
of line, -

J. Evrrsnep,
Director,
Kodatkanal and Madras Qbservatories.

Boupay OBSERVATORY.
Alibag magngtic record,
4. During the month of Septeraber 1917 the traces showed

16 calm days, 13 days of small, and 1 day of moderate
disturbance.

The days of the month selected as “ quiet’” for the pur-
poses of the Magnetic Survey of India are the 1st, 11th,
17th, 23rd and 26th.

The following table represents the magnetic character of
each day during the month. '

TasLe 3.

Day. EC]\aracter. Day. Character. Day. Chamcter.j Day. ;Charncter.
1 c 9 8 17 C ! 25 C
2 5 10 C 18 C 26 C
3 8 11 C 19 S 27 C
4 5 12 c 20 S 28 8
5 M 13 8 21 s 29 8
6 8 14 ¢ 22 C 30 S
7 C 15 C 23 C
8 C 16 C 24 8
i

C = calin; 8 = small ; M = moderate ; G = great ; V. (. = very great,

The mean observed ahsolute values of the several magnetic
¢lements reduced to the mean monthly tabulations of the
magnetograms, as also the ranges and the summed ranges of
the horizontal force and the declination for the month are
as follows +—

Easterly declination . . 0°31 41

Horizoutal forece . . . 038877 C. G. 8. unit.

Vortical foree ' . . . 0°16902 C. G. S. unit.

Inclination . . . 247374

Horizontal force range 009059 C. G. S. unit,
Horizontal force summed range * , 000401 C. G. 8. unit.
Declination range . . . 61,

Declination sumuned range . 22"8.

(Nore,—8ummed range meaus sum without regard to sign of twenty-four ordi~
untes of the diurnal inoquality,)

Seismie records.
$=18° 53" 86"N; £ =72°48' 56 ; A=11lm.
Subsoil Trap.
Apparatus.—~Milne’s Horizontal Pendulum Seismograph.
TABLE 4.

A% To o 71*‘%2
ANz
AE 9 o 19 1
Az:
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| } | AupLrruDE (). Dis- AMPLITUDE (u)-, Dis- §
Date.  Phase. GTT\??'T. Izgrgf()l IRE tngca REMiRgy, Date, Phase. (z;,r.“;il.,'l ?32’5? { tngoe | Rmaanzn,
| An, [Ae. | Az, |(Bm), An. [ Ae. | Az, | (Km, z
i . M S .
017, | Db om s ‘ 1917, b m. s
I
Sopt. MhE P 16 48 29 o b b Sept. 4th P 16 46 18 3 oo | o e
|
M | 16 58 11 !56 . 8§ | 16 49 54 5 "
F | 1711 11 . ) L | 16 65 90 7 |
|
» 1oth| P 9 44 50 ) _ F |17 14 12 . i
M | 10 8 32 R (V7 A R
F | 10 27 41
1
, 17th| P v bbb s [ Besinning 6.—S1Mra OBSERVATORY.
mixed  in
M 22 28 46 44 .”‘ tremors, .
? A The Seismographs at the Simla Meteorological Office were
F . | o amixed dismantled in July 1917 and were set up again in a new
, 24th| P |%20 20 3 ] building in October 1917.
s | 20 29 50 N The following table contains a list of earthqualkes that
| were reported :—
M 20 31 3 11 o
End uancer-
He TabLE 6,
m. m.
s  28th rae 23 36 to 38 . . Thickening
) of line,
- Int'en-
G M T sity :
. i Duara- .| No, of
] hich felt, . parth- h Rossi- 1. | BaM .
Sensibility to tilt 1-0 mm. of amplitude on the trace = 032", Place at whichfelt. | Date | Ol e, | tion. [ o | shocks. | BARAREE
* This time is as shown by the float record. (Tilt Seismograph). veale. !
N. A F. I\IOOS, h. m. | sec
Dzrector, Shillong B .| Bept. 7th| 9 5O 1 5 1
) . , . Poo (Bashahr State| , 11th 15 11 3 4 1
Bombay and Alibag Ouservatories. Simls District), ’
Drosh . . .l 0 14th; 0 5 6 7 2
5. Carcurra {Avrpone) OBSERVATORY, Chittagong . .| , 14th! 0 10 5 6 1
Seismic records. Shillong . 4 » 18th| 1 15 1 11 1
Gulmarg (Kashmir) | ,, 18th|15 80| 25 6 8
=229 327 s L.=88° ’ H =0 . 01 v
$=22°32" N; 88° 20" E; & =64m. Subsoil Alluvial. Ditto D 1oml s 22 10 6 1
Apparatus.—Two Omore Bwing Horizontal Pendulum Shillong . ] » 22maj13 6] 1 5 1
Sez'smog-mp/zs. Hukitala { w 22nd|17 15 4 3 1
TABLE b. Gopalpur . [ » 22nd} 18 00 8 3 1
Waltair . .1y 22nd| 18 00 15 6 3
T Drosh . . . 23rd| 9 40| 10 7 3
v To } € To? ”
Axw: 29 18 , 1 - .
| Solar radiation.—~ Qbservations were not recorded owing to
- | ————— absence of oflicers on war service.
AR: 29 42 1
Azs / C. W, B. Noryaxp,
~ dmperval Meteorologist, Simla.
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Weather in the Indian Ocean.

7. Barometrio pressure and rainfall were in appreciable
defect. Winds were nearly normal as regards direction, but
their velocity was high at Mauritius and Seychelles and low
at Zanzibar.

Conditions were thus favourable to the prevalence of a
strong monsoon over the land area of India.

Tasre 7.
——— Mauﬁtius.' Zanzibar. | Seyohelles,
Peparture from normal of ‘mean pressure —025 —019 —033
Actual mean wind direction . . S62°E] S 5 W $27° 8
Normal mean wind direction . . STPE} S 5° E 8 40° B
Actual mean wind velocity (miles per 291 62 245
diem), .
Normal mean wind velocity (miles per 211 98 210
diem).
‘Rainfa]l departure from normal . . —0r47 —0:06 —093

* Approximate data derived from weekly telegrams,

Depressions and cyclonic storms.

8. Anarea of sqully weather which lay off the north
Madvras coast on the 4th developed on the bth into a slicht
depression ahout 200 miles to the southeast of G()pa.];u:-,
The depression began to move on the 6th, crossed the coast
to the north of that station on that night, and travelling
roughly In a westnothwesterly direction disappeared in
Baluchistan on the 12th, It caused widesprcad and at
places heavy rain along its track.

Another disturbance formed in the Bay about the end
of the month ; details about it will be given in the Montuly
Weather Review for Qctober 1917.

A depression whioh had formed near Agra on the morn-
ing of the 19th moved westwards and lay in the neighbouy-
hood of Jaipur and Bikaner on the next two days. It took a
northerly course on the 22nd and was near Montgomery on
the morning of the 28rd by which time it had coucentrated
into a cyclonic storm. The centre lay to the west of Sialkot
on the morning of the 24th and the storm broke up against
the Punjab hills on the 25th. Some very lL-avy falls of 1ain
occurred in its track and are given in the following table.

TaBrE 8.
i AMOCNT RECETVED DURING 24 HRS. PRECEDING 8B HRS. OF
Province. ! District or State. Siation. -~ —
‘; 20th. 21st. 22ud. 23rd. 24th. 26th.
U nited Provinees . .| Agra . Firozabad 650
Ditto . « | Mainpuri Shikohabad . 7-00
Ditto . «EBteh . . . .l Aliganj . 665
Bajputens . . .{Alwar . Thana Ghazi . . 7770
Ditto . . o Do . . » | Mundwae . 712
Ditto . . o Do. . . . i Tijara . . 725
Ditto . . .| Bikaner . . . i Nohar . . 780 . . .
Ditto . . . | Bharatpur . Paharee . 700 o . e
Punjab . . . .| Gurgaon . . .| Khol . 1116
Do, . . . .| Do. . . « | Firozpnr 979 vor -
Do. . . . . " Kangra . . Dharamsala 1400 . e
Do. . . . .| Hisqar . . . | Hissar . . . " 800 “ . ‘o
Po. . . . o] Do. . . . .| Hansi . - 875 e
Do. . .. Do. . . | Birsa . o . §:51 . v
Do. . . . .| Lahore . R .1 Van . ) - 888 .
Do. . . «i Do. . . . | Chunian - . 861 . .
Do. . . . .| Montgomery . . | Montgomery . . . . 7-96 - .
s e e e A
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AMOUNT RECEIVED DURING 24 HRS. PRECEDING 8 HRS. OF
Province. District or State. Station,
20th. 21st, 22nd. 23rd. 24th. 25th.
K4 4 " " ,, ”
Punjab . . Montgomery . . Gugera . . . . 6:90 .
Do. . . . .| Lyallpur . . « | Jaranwala ves .y
Do. . . Awmnritsar Taran Taran 798 3
Do. Sialkot . . Sialkot . . . . . o 664 .
Do. Gajranwala . . . | Gujranwala . . . - G54 )
Do. . Gujrat . . . .| Gujrat . . f - R 615
Kashmir Jammu Akhnur . . . ; . 979

De;ressl(;;:d the cold weather type appeared frequently
during the month and had the effect of stimulating the

activity of the monsoon in northwest India.

Pressure.

9, Barometric pressure was in defect over the whole
country with the exception of Bihar, Bengal, Assa:m and
the interior of Burma. The deliciency was large in Malabar,
the Bomimy Presidency, lower Sind, Rajputana and the
west ol Centiu] India and of the Central Provinees with iis
masimnm value over Gujarat where it averaged about "08”
in amount In consequence of these anomalous features
in the distribution, the monsoon trough of low pressure lay
further south than usual.

TaBLe 9.

Departuro from
Divisiow, normal of mean § hrs,
presgsure.
- §
’
Mysore . . " N . B — 042
Madvras ‘9‘36 :
(e

The vertical gra:lient was somewhat steeper than usual
in northwest and cenéral India, and of about the normal

Departure from value in northeast Tndia and the south of the Peninsula.
Drvision, normal of mean 8hrs,
pressure,
TaBrLr 10.
”
Burra . R . . N . . . . +'007 Departure Departure | Departure
HiLL sTaTON nt)rr‘;\l:.’zl PLAIN sTATION ’i‘mml o
. " . 2 . 10T o
Astam . . . . . . . + 018 pressure, pl'gs;'\‘:;e. (ﬁ}i%srse,:::ee.
A B B~A,
Bengal . . . . . . + 006
Bihar and Orissa ' . . B . . — 007 L4 " "
United Provirces . . . . . —'021 Quetta — 0587 | Jacobabad o 038 1 +-019
Punjab . . . . . . . . —018 L.eh . . —024 | Lablove . . =019 | 4005
North-West Frountier Province . . —01% Murree . . — 046 | Peshawar . L0290 | 401y
Sind . . . . . . . . —056 Simla . . —025 | Ludhiana . ~—011 ++011
Rajputana . . . — 665 Mukteswar —024 | Bareilly . S =019 ] 4065
f
Bombay . . . . . . . . —072 Darjiling + 011 | Dhubri . +010 | --—-00L
Central India =~ . . . . . . —057 Mouut Abu —+080 ’v Decsa . — 076 | 4004
Ceuntral Provinces . . . . . ' . — 052 Pachmarhi N — 088 ? Khandwa . o] =005 + 023
Hyderabad . .. - —038 Kodaikanal . . | 035 ! Madura .« o] =034y +-001
Temperature.
Province (4° und the United Provinces (34°). Minimum

10, Maximum temperature was below the average over
nearly the whole country, but the defect was less than 8° in
amount in all the divisions with the exception of the Punjab
{737, Rajputana (64°), Sind (44°), the North-West Frontier

temperature was hicher than usual by 6° in Baluchisian, 5°
in Kashmir and 33° in the North-West Frontier Province,
avd was very nearly normal elsewhere.
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Tapre 11.
ACTUAL TEMPERATURE, DEPARTURE PROM NOJMAL OF
Buz-srvistox, mean 0f | Megn daity
s, | WO [ty oo orpetare, | T | Mt
minimunm,

. o o ° ° o N
1. Bay [slands . e e e e e 838 759 79-9 79 —09 —07 -—0-2
2. Lower Burma . . . . . . . . . . 845 44 %95 101 — 07 -1 +04
3. Upper Burma . . . . . . ' . . . 884 742 813 14-2 —~15 07 —08

4. Assam T . . . e . 881 768 82-:0 123 —04 —04 )
6. Bengal . . o e e 771 822 103 —09 —077 —02
6. Orissa .« . . , . ' . . 878 775 827 108 -—13 t —03 —10
7. Chota Nugpur . P . . . . R . . 871 74:6 80-9 125 —12 | —01 —11
8. Bihar . o . .« . . . . . 883 773 828 110 —14 | —05 —09
9. Uunited Frovinces, East . . . . R ) 879 769 82-4 110 —33 —01 —.32
10. Do do, West . . . . . . . . 880 762 821 119 —38 +08 —43
11. Punjab, East and North . . . . . . R 8-y 4 8l-2 130 7 +08 —
12. Do, Southwest . . . . . . R 913 61 837 153 —84 2 —82
18 Kashwir . . . . e e 565 668 | 207 +08 +50 | —42
14. North-West Frontier Province . . . R R . . 935 763 84-9 172 —43 +35 78
15, Baluchistan . . . . . . . ) 912 630 1 282 07 +62 —49
16. Sind . v e e e e 91-1 779 845 131 —45 +19 —64
1”}. Rajputann, West . . . . . . . N . 895 765 831 131 89 —07 —6'2
8. Do, East . - e v e . .| se0 747 804 113 —63 —o02 —61
19. Gujarat . . e e e e e 870 756 813 114 —29 +0'6 —3'5
20. Central India, West R . . . . . . 839 n1-8 779 121 26 +13 39
21. Do, do, East e O - 761 811 101 -277 +12 —39
22. Ferar ST B I 718 782 12:8 —21 +04 —2'5
23. Ceutral Provinces, West , . . . . . 848 79y 789 119 23 +04 —27
24 Do do,  Eat ., ., .« .+« .| 862 727 78:9 125 —1'6 +02 —18
25. Koukan . . . . . . . . . . 829 53 79:1 76 —0'8 +0°1 -~ 09
26, Bombay Deccan e c e e e 833 69-1 76:2 143 —20 +03 —23
27. Hyderabad, North . . ., .« « . .| 836 696 766 140 —20 0 - 20
28. Do, South . . . e e e 861 724 79-2 137 —14 —02 —~12
29, Mysore . . . . . . . . . . 811 66°8 740 148 —1-3 +10 —2:3
30. Malabar . . . . . . . . . 831 745 788 86 —0'8 +03 —11
81. Madras, South-east . . . . . N N . 903 752 827 150 --26 0 —24
32, Do, Decan . . ., e« o« .+ .| 890 739 814 151 ~1'8 +03 —19
33. Do. Cosst,North ., . Ce e e 880 771 62'5 109 —25 —1:0 —13
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DEPARTURE FROM NORMAL OF

Tasre 12.
DEPARTUBE ¥YROM NORMAL OF
i
DivisioN. Mean maxi- | Mean mini- Mean
mum tew- | mam tem- temyperas
perature, ! peratare, ture.
3] 2 o
Burms . . . . -11 —09 —10
Assam . . . . . . —~04 e —04
Bengal . . . . . . —09 --0'7 —07
Bihar and Orissa . R . . --13 —0 —0'8
United Provinees . . . . —35 +02 . —17
Prnjab . » . . . —74 404 ~—35
North-West Froutier Province . —43 +35 —04

Daviszox. Mean masi- | Mean mini- Mean
min ten- mum tem- tempaoras
perature, perature, ture,

o o o
Sind . . . . —45 +1'9 —13
Rajputana . . . —6'6 —~04 —35
Bombay . . . . —2:2 +04 —09
Central India . . . —27 +1:3 —07
Central Provinces . . —2:1 + 04 —09
Hyderabad . . . -17 —01 —09
Mysore . . . —13 +10 QL
Madras . . . —2'1 —02 —1-2

Winds.

11. (a) On the whole the Arabian Sea current was
neither so strong nor so steady asusual, while the Bay
current, although of about the average strength, was very

Tasre 14,

steady.

(6) The direction of air movement was unusual in most

places, but more especially in the Indo-Gangetic Plain,

TasLE 13,

-

WiIND DIRECTION,

Station,

Actual, Nc¢rmal,

o °
Eayn . . . . . . BB39E S3TW
Benares . . . . S60E S31W
Allahabad . . . . . N 83 E N63W
Sutna . . ) . . P E N 69 W
Cawnpore . . . . . S70E S46 W
Mainpuri . . . S72 K 58 W
Agra e . . N77E S50 W
Delbi . . . . . . S 83 E S8 W
Hissar . . . . . S 66 E S59W
Montgowmery . . . . e | ST72E S 4W

12, The air was much damper than usual, both absolute-

DEPARTURE FROM NORMAL OF
Division. o

Haeits | steadmoss,
Burma . . . . . . . + 02 — 6
Assam « 0 e . . +02 +17
Bengal N ’ . . . —07 + 1
Bihar and Orisss’ . . » . . +01 +10
United Provinces . . . . . ~02 +32
Punjab . . . . . . . +06 + 8
North-West Frootier Province . . . —-07 —19
Sind . . . . . . . —2:9 — 5
Rajputana . . . . . . —17 —31
Bowmbay . B . . . o . -10 —13
Central India . . . . . —13 —11
Central Provinees . . . . . —02 — h
Hyderabad . , . . . . —09 + 3
Mysore - . . . . . . —04 ~13
Madras . . . . . . . 0 —10

[

Humidity and cloud.

ly and relatively, in the Punjab, the North-West Frontier
Province, Baluchistan, Sind, Rajputana, Central India, east
Gujarat and the west of the United Provinces, but over the
rest of the country the hygrometric conditions were very
Rearly normal,

The distribution of cloud resembled closely that of re-
lative huwidity. The sky was covered to about the
customary extent along the coast from Diamond Island to
Chittagong, in Assam, Bengal, Mysore and Madras exclud-
ing Malabar and was unusually eloudy in almost all other
parts of the country. In the Punjab and the North-West
Frontier Province the recorded amount was more than double
the normal.
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Tasre 15 HYGRMETRY § 8 HuS. Croup,
HYGROMERTRY ; B HER, Croup. Mean
Departure

- - Divistow, 1 Mean |Departure | ToROTE Braen gg"g Departurs

humi. | [rom in ‘};nsm normalin| ”“ t rom

Menn penartare| 4 dity, | nomal. ‘ot {imches of | SN0 | normal,

Drvistox. Mear. |Departute | (oorony, | from clovd | Departare mercnry, | MOTCUrS. ’
huwi- | from ix:ls(‘,;:' “normal in uv"m‘:nt from
dity. | normal. of S 'inches of at 8 hrx notmal,
mercury. | METCUTy. ‘ [
%
%
Sind . . .82 + 9 ‘876 1 4091 35 +1-2
. » L 4
Burma . . .} 91| +1 864 | —t24 78 +05 Rajputana . 86 | +13 ‘839 | +-106 67 +%3
Agsam . . . 90 0 901 021 67 —04 !!omhny . A g8 + 6 ‘893 +-035 7 +18
0 (9 ¥ ) !
Bengal . .| 89| + 1 930 ) —028 | 67 | +03 Central India .| 9L | +8 ®39 | +054 | &1 | 429
. . . . . .

Bihar and Orissa &8 + 3 914 | +-010 73 +17 Central Frovinces .| 88 + 5 B8 L +-0s% 72 . 4+22

United Provinces .| 88 [ + 7 903 ) 4044 64 | +26 Hyderabad . .| 85 | +35 A6 #0273 ] 414

Panjab . .| 87| +17 870 | 47125 | 56 | +35 Mysore .. 08 | w3l B3] 4o012| 78 | —o1

North-West Frontier| 82 | +15 357 |+ 160 41 | 480 Madras’ . ] 83 | +5 837 | 422 64 +0°5

Province.
Rainfall.

13. The rainfall of the month was unusually abundant
over by far the greater part of the country. Thus the total
fall was more or less above normal in all the divisions with
the exception of Bengal where it was only 11 per cent short
of the average. 'The excess ranged between 3” and 7”7 in the
United Provinces, Sind, Bombay, Central India, tle Central
Provinces, Hyderabad and Mysore and was as much as 834"

in Rajputana and 81" in the Punjab. In Baluchistan where
normally only fourteen cents oecur the month’s fall amount.d
to about 14", while in Kashmir the recorded guan:ity was
98 per cent above the average.

The month’s rainfall averagel over the whole of the
plains exceeded the normal by 4-1” or 80 per cent.; this is the
largest excess ever recorded in September since 1875.

Tspre 16.
NUMRER OF RAINY DAYS, RAINFALL,
SUB-DIVILION,

Actual. Normal, Actual, Notmal, froopartare Eig%’i?}:{l

rz n ITs )
L Baylshnds o . e .. .. 210 184 1373 1519 146 — 10
o LowerBurmé « . e 0 4 e .. 198 196 1963 1870 +083 + 4
3, Upper Burma N . . . . . B . 132 10-9 10-08 826 +1'82 + 29
4 Assam .« . e e e e 142 136 1713 12:21 +092 + 8
B. Bengal .+ .+ .o 141 12:4 1020 1145 —-125 —1n
6 Orissa . e & e e e 148 12:0 958 943 +0°15 + 2
5. Chota Nagpur <« o+« « . . 135 106 900 867 | +033 + 4
8. Bihar . & - C e e 148 92 1078 R 64 ’  +2l4 + 25
9. United Proviness, East o o« . . . 136 73 1190 667 ‘ +523 + 78
10, Do do,  Wet o+« . .. 134 58 1281 . 5e2 +719 +128
11 Punjeb, Tostond Nob  « o o . . . 110 32 1259 324 , +938 +289
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! NuMBRR OF RAINY DAY, RaiNwatrn.
SUB-DIVISION
g ‘ Percentage
Actaal. Normal. Actual. Normal. from mormal, | deportare ?rom
" " v
12, Punjab, Southwest . . ' . R . 66 13 6:09 1-:02 +50% + 497
13. Kashmir . . . . . . . 81 42 9:06 »4'57 + 4°49 + 98
14, North-West Frontier Province R . N . 4:2 | 20 279 128 4151 + 118
16. Baluchistan . . R e 2:3 03’ 141 0'14 +1:27 + 907
16, Sind . . . . . . . . 56 06 669 045 + 524 +1164
17. Rajputana, West . . . . . . 93 23 8:60 211 +6°49 + 308
18. Do, East . . . . . . 138 48 12-:06 408 + 708 + 198
19. Gujarat . . . . ' . . . 127 56 11-58 474 + 684 + 144
20, Central [ndia, West . . . . . 132 7:2 1063 589 1474 + 80
21, Do., East ' . . . ' 1530 ‘ 69 920 669 + 251 + 38
¢2, Berar P . . . . ' 141 79 1008 581 + 427 + 78
23, Central Px:oviuces, West . . . . . 171 ‘V 85 14-11 7-80 + 631 + 81
24, Do,, East . . . B . 148 E 96 11'20 8:00 +3:20 + 40
25. Konkan . ., . - . 217 f 155 23'80 12:60 T 41120 + 69
26. Bombay Deccan . . . . . R 117 " 8-2 9-04 563 + 341 + .61
37. Hyderabad, North . . . R . 153 ! 100 1313 831 + 482 + 58
28, Do., South . . . > . 108 ‘ 97 946 697 + 249 + 36
29. Mysore . . . . ' . . . 143 ! 79 10-40 495 + 545 + 110
80. Malabar . . . ., . 196 f 136 1914 9-23 +991 + 107
3L Madres, Southeast . ., . . ., 83 | 61 584 445 +1'39 + a1
8. Do, Deccan. . . . .. 110 ' 76 851 537 + 314 + 58
33. Do. Coast,North, , . . ., . 1277 ; 9:3 944 693 +21 + 9
* RAINPALS,
TasrLe 17. % Drvistos. Dep;;nre Porcentage
Actual, Normal. from departore
| normal, [from normai,
Rarnpans, - —
Drvssiom. Departure | Percentage } Sind 5-;9 ’ 0«‘: ’f
Actoal. | Normal, rom departure ’ : : - §1 4524 +1164
tormel. | from pormal. Rajputana , . o] 1104 350 +754 +215
Burma . . . . 1979 1236 | 4148 Y12 Bowbay : 1178 | 659 |  +519 + 19
Central India , . 993 629 +364 + §8
::Z:: ii: ii; : Cl’z: : 1? Central Provincos . o 1186 | 732  +454] o+ 62
Hyderabad . . 1139 768 +871 + 48
Bibar and Orissa . . . 10004 | 885 +1'19 + 13
United Provinces . ) 1259 6-i1 + 628 103 Mysore . ., 1040 495 + 545 +110
: Madras . A . 844 578 +371 + 47
Ponjab . -, . .| 1092| 269 +8:23 +306 '
NOl'th-_West Fronotier Province . 279 1-28 +1°51 + 118 Mean o; Tndia . . , 1105 {\ 661 +4'14 + 6;
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Snowfall.

14, : I.—A FGHANISTAN. No reports have
been received.

I1.—Nortu-WesT FrontiEr Province.

I —XK asumiz.

(a) Srinagar.~There was no snowfall in or near the
station during the month.

(by Gulmarg.—Snowstorms were noticed on the 24th
and 20th on the surrounding higher mountains,

{¢) Skardu.~-There was slight snowfall on the higher
mountains on the 7th, but this melted away soon. Other
falls occurred on all the mountains surrounding the station
between the 23rd and 26th, and on the 28th and 29th, the
depths being two to 1hree inches on the lower mountains and
four to five inches on the highest mountains. The depth of
snow left unmelted on the last day of the month was about
a foot on the mountains near the station.

(d) Dras.—Snow fell on the tops of the surrounding
hills on the 25th, 29th and 30th,

(¢) Kargil—~Durirg the month snowfalls ocecurred on
the mountains near Kargil as given in the table below :—

TasLe 18.

« Depth What portion of the
Pate, Name of mountains, of mountains were

snowlall, covered,

Inches.
12th [ Arehulla and Nakthulla . 1 Only the peaks.
24th | Arcbulla,  Nakthulla and 1 Ouly the peaks.
Samenulla.

25th | Avchulla, Nakthulla, Pazgollu, 1tod 'Upper % of these
Barulla, Narainulla and mountains,
Ramennlla.

29th | Archulla, Nakthulla, Pazgolla, | 2to 12
and Barulla, Narainully, Samen-
30th ulla and other mountains
near the station,

mountains,

At the end of month the depth of unmelted snow was
as follows :—

Arélmlla e 18 inches
Nakthalla o e e 6
Samenulla 3
Pazjzolla 3.
Narainulla .., 5. 2
Baruila - > r .,

! Upper ¥ to 3 of these -

1V —PuynNias.

Kilba (Simla IIils).—Snowfalls occurred on elevations
of 11,000 feet and wupwards between the 16th and 19th
and on the 23rd, 24th, 29th and 30th; on the last mentioned
date the fall amounted to two inghes,

V.—The Unirep ProviNcEs.

Almora ~The aggregate fall of the month was estimated
at about 53 feet in Malla Darma, 24 feet in Malla Johar and
14 feet in Chaudas. The snowline descended from the line
of perpetual snows to a distance of half a mile in Chaudas and
3 miles in Malla Darma.

TasLe 19.
DRPTH OF ACOUMULATION
AT THE #ND OF THE MONTH,
Name of pass or peak,
Roported, Normal.
Feet. Feet.
Nuwe Pass . . . . 16 224
Untadhura . . . . 54 7%
Ralamdhara . . . 54 ] 4%
Milandhura . . . . . 5% 113
Bagdwar . . . . . 5% P
Binkaru pass . . . . 4 9

SuMMARY,

15. The snowfall of the mouth was heavier than usual
in Kashmir, but was lighter in Almora and the Punjab

Himalayas.

Hem Ras.

£
R
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INDIA WEATHER CHART

SHEWING THE MONTHLY MEAN OF 8 HRS. DISTRI- |
BUTION OF PRESSURE, WIND DIRECTION \

AND WIND VELOCITY,
SEPIEMBER Jo1z

Aatoui
-’

\' ;Mi‘wu: -’,h;- )
T \ Ay

VU i, ‘1 : '_'.’
todo g g 2 Tt

b '\% »

e Mourgay,

[T

vl,
Huwatz, H o

Pury

The lines of the above ehart reprosent isobars or lines of equal barometric pressure, the numbers attached indicating the barometric

pressure in inches and being drawn for differences of pressure of 05 inch.  The isobars in the Bay of Bengul are filled in by mesns of the
shore observations, and by cowpsrison with the normal distribution of pressure.

The smesn 8 hrs. wind direetions of the month are shewn by meane of arrows flying with the wind, and are caleulated by means of
Lambert’s formuls spplied to the winds as given in Tuble B of the 8 hrs. observations.  The mean wind directions for the hill stations are
indicated by broken arrows todistinguish them from the wind urrows for the plain stations.  The meun velocity of the winds during the

wonth is shewn by the {ollowing notation ; —

Velocity of 0 to 2 miles per hour ... one feather added to the wind arrow.
" oo 2to Db, R two feathers " " "
" . oto 10, v ... three ' . " " "
. ., 108020 ) o ... four s " 'y " "
over 20, oo ... five " o 'e " "

Wind strengths are based on factor 22 for the standard type of Becklisy Robinson ancmograph, instead of 3°0 as used for this. plate
up to Decomber 1911 mnclusive,
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amounts of deperture. The numbors seo given in thoussndths of au inch, 20 representing
Coutinuous lines indicats that the preseure wad in excess by amcunts indicated by the nambers attached to the lines, and broken or dotted
lines that it was in defect by wasants indicated by the numbers attached to the lines. Two parallel lines near to each other, one continu~
ous and the other brokeu or dotisd, represent the line of no dopartare, the dotted line facing the arca of deficient pressure or negative

departures. ,



INDIA MONTHLY WEATH ER REVIEW. SERFTEMBER 1917. PLATE 11y

CHART SHEWING THE DEPAR TURE FRCM NORMAL
OF THE MONTHLY BEAN OF DALY

MAXIMUN TEN P ERATURE,

CHART SHEWING THE DEPARTIURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MINIMUM TEMPERATURE,
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MEAN TEMPERATURE.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEARN OF ABSOLUTE
HUMIDITY AT 8 HRS.

CHART SHEWING THE DEPARTIJRE FROM NORMAL
OF THE MONTHLY MEAN OF RELATIVE
HUMIDITY AT 8 HRS.
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CHART SHEWING THE DEPARTURE FROM NORMAL
COF THE MOGNTHLY MEAK OF CLOUD
AMOUNT AT & HRS.

‘ +2:0 . I R NI ARPNE Wty - |

CHART SHEWING THL SOANTE3ER OF BAYS IN THE
FAONTH ON W b EQUALLED OR
EXGEEL S,

JEAGED OKN THE RETURNE QF TABLE B.)

PLATE VI.
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The country is divided into 34 aress ag shewn in the list below.

and serve to identify the areas. The numbers in brackets on the chart give the avenge over the divisions of the norual monthly rainfall ,

the numbers above these give the departures from normal of the sveragoe actund rainfsll over the divisions.

Bay lslands
ower Burma

Upper Burma

Assam

Benga!

Orissa

Chota N

Bihar tepur

Usitod Provincss, East

S 00—

10,
it
12.
13.
14,
158,
16.
17.

13,

Inited Proviaces, West

Punjab, East and North
Do.,  Southwest

Kashmar

Northwest Frontier Province

Baluchistan

Bind

Rajputana, Woss

Bajputana, ast

The numbeors in that list correspond with the red numbers on the chart, .

19,
20,
21
RN
23.
24.
25.
26.
27.

(rujarat 28. Hyderabad, South
Contral India, Wost 29. Mysore
Do, Kunt 30. Malabar
Herur 31, Mudras, Southeast
Contral Prrovinces, West 32, Mudras, Deccan
Do, Fast 33 Madras Coast, North
Koukan

Bombay, Decean
Hyderabad, North
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THE GOVERNMENT OF INDIA.

CALCUTIA, OCTOBER, 1917.

INTRODUCTION.

FIVAIS review of the weather in India during the mouth
Fof October, 1917, is based on observations taken daily
at 8 hrs. at 218 stations, and on additional observations
taken at 10 hrs. and 16 hrs. at 12 stations. In the rainfall
summary the data furnished by the meteorological observa-
tories, and such rainfall statements of the month as had
been published by the Provincial Governments up to the
date of the preparation of the review, have been utilized.

The brief notes on solar, magnetic and seismic disturbances
are supplied by the chief observatories.

Fcr a statement of the methods adopted in recording
and tabulating the data, for each of the elements of ohserva-
tion, reference should be made to the introductory portion of
the review for January, :

Summary of the chief features of the weather in India during the month.

2. The month was remarkably wet over by far the greater
part of the country. Indeed the Bay Islands and Madras
Southeast were the only areas which received appreciably less
than the normal quantity of rain. Rainfall was exception-
ally heavy for the time of year in the Punjab East and
North, Sind, Rajputana West and Gujarat, where it was
upwards of fifteen times the normalamount. It was very
heavy also in Bengal, Bihar and Orissa, thg United Pro-
vinces West, Kashmir, Rajputana East, Central India, the
Central Provinces, the Konkan and the Bombay Deccan.

In thearea cousisting of Baluchistan, the North-West
Frontier Province and the Punjab South-west the weather
was drier even than usual.

As usually happens during periods of abundant rainfall,
the air was damper and the sky more cloudy than wsual in
most parts of the conntry. Temperature was appreciably
low in the Punjab, Rajputana, Bombay and Mysore, and
nearly normal in all other divisions.

Barometric pressure in the plains of India as a whole
was in defect by "0697,

Solar, magnetic and seismic disturbances.

KoparkaNarL OBSERVATORY.

8. Solar Observations.—No solar observations could be
made on 4 days during the month and prominences could not
be recorded on 5 days.

Sunspots.—T wenty-eight new groups of spots were
observed as against thirty-seven in September. The daily
average number was 4'0 and the average life of a spot 51
days, the averages for the preceding month being 7-6 and

54 respectively. The distribution of the spots in latitude
was as follows i—

TasLe 1.
|
— o e e | i
North 4! 7 2 | 13%9 | 3° and 26°
South i \. 10 4 l 1793 ®aal g}
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&

Prominences.—Tighty-nine large and one metallic pro-
minences were recorded during the month. The highest was
210” and was observed on the 23rd at latitude -+ 70° E.

Magnetic disturlances.—There was one “ great’’ distur-
banee from the 13thto the 14th and moderate disturbances
from the 1st to the 6th, 8th to 11th, 24th to 25th and 28th
to 31st.

J. EVERSHED,
Director,
Kodaikanal and Madras Observatories

Setsmic records.

$:==10°18' 50 N; a=77°28 00” E; 4=2,343 m. Subsoil
Rock.

Apparatus.— Milne's Horizontal Pendulum Sessmograph.

TasrLw 2.
r
v To € ot
| - .
Ax;
Ax: 180 26
Az:

1 AMPLITUDE (x).| pig.
Period . | tanee

Bate, Phase, G:I}rln.eT. {Sac.). | ; ’l Remings,
An, | Ae. l Az. | (Km),i
— R |
R | I
1917. h, m s
Oct. 17th| e P 1 37 12 vee ver  (Widening
of line,
F 1 44 18 :
s 10th|eP 18 12 54 f we | Widening
| of line,
F 18 23 (6
s 22nd (e L 8 53 18
M 8 8 86 | 80 1
F 9 02 30 oot
w 20th|lel 21 34 06 Widening
of line,
|
)

J. Eversuep,
Director,
Kodaikanal and Madras Observatories.

BouBiY OBSEBRVATORY.

Alitag magnetie record.

4. Daring the month of October, 1917, the traces showed
12 calm days, and 19 days of small disturbance. :

The days of the month selected as ““quiet’ for the
purposes of the Magnetic Survey of India are the 7th, 10th,
16th, 21st and 22nd.

The following table represents the magnetic character
of each day during the month :—

TaprLe 3.
[ . | o
Day. I Character.; Day. [Character. Day. |Character,] Dsy, Character.
|
........... | |
1 S 9 S 17 C 25 S
2 8 10 ¢ 18 C 26 C
3 s 11 8 19 C 27 s
4 s 12 C 20 ¢ . 28 S
}
5 | S 13 8 21 ¢ 29 s
. |
6 | S 14 S 22 Cc | 30 s
t
. !
7 C 15 ¢ 23 8 ; 31 ]
8 S 16 ¢ 24 s !
|
{
i .

C=calm ;‘S:small 5 M=moderate ; Gu=great; V, G_mvery great,

The mean observed absolute values of the several
magnetic elements reduced to the mean monthly tabulations
of the magnetograms, asalso the ranges and the summed
ranges of the horizontal force and the declination for the
month &re as follows :—

Easterly declination . . 0° 31’ 6",
Horizontal force . . . « 086877 C.G.S. unit.
Vertioal force . . . . 0'16900 C.G.8. ,,

Inclination . . e . . 24° 872,
Horizontal force range . . 000062 C.G.S. unit.

. »  summed range . « 000389 C.G.8, ,;
Declination range ., . . . 28,
. summied range o . . 108,

(Nore.—Summed range means sum without re i Wi
. gard to sign of the -
he diaral inequality) 4 twenty-four ordinates of
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Setsmite records.

$=18°53" 86" N ; A=172° 48'50" E; ~=11 m. Subsoil Trap.
Apparatus.—Dilne’s Horizontal Pendulum Seismograpk.

TasLE 4.
r
’
v To ] 6 T
i
- |
AN (
. AE: 9 19 1
Az :
ANTLITUDE (u). | Dige
Date. Phase. G:P]is}n“’;r r(’;?co)a tance | poyapxs,
An. | Ae. | Az, | (Km.).
1917, h, m. s
Oct. 16th e 17 40 O e " . . . | Thickening
of line.
o 17th | P | *L 30 12 U I R
M 1 383 56 56 | .. o
F veres s o . . ¥ mixed in
tremors.
m m '
» 19th . 18 7tol2 v .. | Thickening
of line.
» 218t . 7 44to 47 v . e Ditto.
» 22nd 8 49 to 56 . . " Ditto,

Sensibility to tilt 10 mm. of amplitude on the trace =0-32".
* This time is as shown by the float record (Tilt Seismograph).

N. A. F. Moos,
Director,
Bombay and Alibag Observatories.

5,~~Catcurra (AriPorr) OBSERVATORY.

Seismic records,

»

No seismic displacemont was recorded on the Calcutta
seismograph during the month.

6.~S1MLA OBSERVATORY.

{ . AMPLITUDE (%),
. {7, Dis
Date.  Phase, j]‘;&n.e ‘Psogéo)‘l ‘ “Ze" REMARKS,
i An, | Ae, | Az, | {Km.},
b I IS D SR R R
1917. j h m, 8
|
Oct. 4th) o P 12 12 30 TR B R e
|
r 8 12 17 54 .
] L 12 21 54 P R
CM 12 26 24 | 40 429 . || e
P F 13 26 54 " N
j ‘
s 17th- o | 1 28 18 | .. |..
J i
M IP 1 30 64 Ve 71 .. "
?
¥ : 1 39 54 R RPN B
|

The following table contains a list of earthqualces that

were reported :—

Sezsn. vc records.
$=R1°6’ N;aA =77° 11" E; % = 2433'5 m. Subsoil Rock.
Apparatus.—~Two Omori-Ewing Horizontal Pendulum Seis-
mographs ( Masses 50 %g.).

TanLe 5.
v To € ; o
AN: 14 45 1 ‘
Az : 14 45 R 1 i
Az: , }:

TaBLE 6.
l:nten-
G.M.T. | para- | _#ity | No.
Place at which felt, Date. of earth- | tion, | Bossi- of Beuarts,
quake. Forel | shocks,
scale,
b, m. | sec
Chaman . Oct. 17th| 1 17 10 7 4
[
Pishin . . o, 17th| 2 43 17 4 2
Shillong ,» 20th! 3 82 3 5 1
Chaman » 2st16 35 4 4 2
Drosh . s 20th| B 30 8 7 2

Sola r ratia’ion,—Observations were not recorded owing to
absence of officers on war service.

C. W. B. NopMaND,
Imperial Meteorologist, Simlia.
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Weather in the Indian. Ocean.

7. The low pressure conditions prevailing over India did
not extend to the stations in the Indian Ocean where pres-
sure was normal.  Winds were strong but sensibly normal
in direction at Mauritius and Seychelles, while at Zanzibar
they were weaker and more easterly than usual.. Rainfall
was above normal at Mauritius, but below 1t at the
equatorial stations.

U

f Mauritius. ‘ Zaunzibar, Seychelles,
]

e o s

|
Departure from normal of mesn pressure| —001 +°002 +°005

Actual mean wind direction . t S 60° E S1° E S384°E

P Mauritins, Zanzibar, | Soychelles,
Normal mean wind direction S7¢ E| S20°E | B39E
Actusl mean wind velocity (miles per 228 62 176
diem). .
Normal mean wind veloeity (miles per 190 89 139
diem).

Bainfall departore from normal . .| +5086 —1-40 ~~4-33

Depressions and cyclonic storms.

8. A depression which formed about 250 miles off the
gouth Arakan coast onthe 29th and 89th September began
to move in a westnorthwesterly direction on the 80th. This
depression lay over the Orissa coast from the 1st to the 3rd
Octoher. The centre appeared to cross the coast on the
night of the lst but was definitely over the sea again at
8 A.M. on the 8rd. It crossed tbe coast finally about mid-
night and then followed a curved path passing in the
neighbourhood of Sambalpore, Ranchi and Naya Dumka
and disappeared in south Assam on the 9th; it caused
widespread heavy rain along its track.

Weather was somewhat disturbed off the Coromandel
coast during the third week ; the disturbance did not develop
into a well-marked depression but caused some heavy falls
of rain from Madras to Masulipatam between the 18th and
21st.

An area of disturbed weather, which lay off the north
Malabar coast on the 18ih and 19th, formed into a shallow
depression and begaun to move in a northwesterly direction
on the latter date. By the morning of the 24th it had
reached a position roughly 300 miles west of Bombay ; from

there it curved in a northeasterly direction, crossed the
Katbiawar coast between Dwarka and Veraval on the 25th,
and having given general rain along its track in Gujarat,
Rajputana and the Panjab broke up in the east Punjab hills
on the unight of the 26th. Information from ships is in-

- sufficient to allow the severity of the storm to be determined

while it was over the ses; while passing inland it was a
moderately severe storm with a barometric depth of over 0-42".
8. 8. Haim, which was off the Kathiawar coast on the 24th
and the 256th, recorded winds of force 8 to 9 on those days.

A depression which formed about 150 miles to the west of
the Andamans on the 2bth moved in a northwesterly direc-
tion till it reached to within 100 miles of Gopalpur on the
29tn; from there it curved to the northeast and havin
given widespread rain in northeast India on the 29th and
30th disappeared in Assam during that day. The greatest
barometric depth observed was over 0-4”, and the strongest
winds recorded on board ships were of force 6.

A disturbance of the cold weather type affected the weather
in northwest India during the fourth week of the month,

—

Pressure.

9. Barometric pressure was below the normal throughout
the plains by amounts ranging from about 0:03” in Malabar
to about a tenth of an inch in the tract from south Gujarat
to the Orissa coast. Onthe mean of all the plains observa-
tories there was a defect of ‘069" which bas been exceeded
only on five occasions since 1876.

The statement below giying the most noteworthy de-
ficiencies recorded in previous years shows the extraordinary
character of the pressure conditions prevailing in the month
under review s~

TsBLE 8, B
Depart t
Month and Year, ogpr:aa?;” r:&%’tg'gx:]
’ the Imﬂan plains,
. L4
January 1887 .o e T 4 ]
March 1892 . . . . . . . . — 076
Febroary 1898 . . . . . . . -~ 077
October 1915 . . B . . . . —074
June 1916 . . —978
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The deficiency was almost as marked at the level of most TasLe 10
of the hill stations as in the adjacent plains, an indication .
that it was.due to some cause affecting the upper atmos-
phere.
TasBLE 9. . Departure Departure | Departure
f from from of
- HILL8TTION, pormal PLAIN STATION, normal | pressurs
Departure from pressure. pressure, |difference
Divisiow, normal of mean 8 hrs. A R B
pressure,
Burma . . . . . . —045
" ” ]
Assam . —0565
Quetta . . —056 | Jacobabad —048 | +°008
Bengal . . . . PP . . —+081
Bibar and Orisea . . . . . . . —088 Leh o e . —049 | Lahore — 081 | —002
United Provinces . . N . —+063 ]
Murree . 088 | Peshawar . —062 | +026
Punjab . . . . . . . . —053
North-West Frontier Province 085 Simia . ~—065 | Ludbiana ., 049 | +°016
Sind . . . . - 059
) Mukteswar —'085 | Bareilly - 060 | + 005
Rajputana . . —-064
Bombay . . . . . . . —088 Darjiling ~043 { Dhubri —063° 1 —020
Central India . . . . —081
Mount Abu ., —095 | Deesa . . —084 | +°011
Central Provinces. . . . . . — 096 .
Hyderabad . . . . . —073 Pachmarhi —112 | Khandwa . —094 | +°018
Mysore . . . . . . —054 )
Kodaikanal . —+051 | Madura . —048 | +°003
Madras . . . . . —057
Temnperature.

10. Maximum temperature was between 4° and 9° below
normal in the Bombay Deccan, north and east Gujarat,
Central India West, Rajputana, the Punjab and the adjoin-
ing districts of the United Provinces and was about the

averagre elsewhere,

Minimum temperature was sensibly

normal in almost all parts of the country with the exception
of Chota Nagpur, Central India East and the Central Pro-
vinces, where it was about 4° higher than usual.

TasLe 11
A QOTUAL TEMPERATURE, DzPiRTURE FROM NORMAL OF
Sus-pIvIstoN, Monthl
. Mean » mean o Mean daily

maximum, (L8 - imean between| range of Maximum. | Minimam, Daily
. minlmem. yayimam and temperature, range,

minimum,

. o 4 ° ] o © °

1, Bay Islands . . . . . . . . . 843 765 80-5 79 —17 —07 -~-10
2 LowerBurma . . . . . . . . . sss 746 §0-3 113 —14 —07 | —o7
3. Upper Burma . . . . . . e 880 723 802 157 —07 +04 —-11
4. Asoem e e 86'0 716 789 143 —09 +07 —18
B.Bemgal . .« . . . W .. 868 749 80-8 120 | —o8 +12 | —20
€. Orisea . . . . . . . . 868 759 8138 109 —2'8 +25 —4-8
7. Chota Nagpur . ) . .. . . .. . 855 718 787 187 —20 +38 —58
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ACTUAL TEMPEBATURE. Dx.uuwms ¥ROM NORMAL OF
SuB-DIVISION. Mean - Mean %g:xtxlg | Mean daily X . Dail
S e P N T i el e
minimun, < .
i o o -] i © o ° °
8. Bihar B . . . . . . . . . 863 734 798 ; 130 ~ 26 +2'6 —53
9. United Provinces, Fast . . . . . . . 883 707 795 : 17-7 i 29 +31 —51
10. Do. do, West . . . . . . . .| ses 673 770 195 | —48 | +14 | —62
11. Pupjsh, East and Nerth . . . . . . . 853 633 743 ‘ 221 —68 +08 —76
12. Do, South-west . . . . . . . . . 897 64°0 769 i 257 —54, +06 —60
18. Kashmir . . . . - . . . . . .| 659 415 537 . 244 —17 +09 | —26
14. North-West Frontier Province ' . . . . . . 886 605 745 } 281 —24 +10 ~—34
16. Baluchistan R B 485 648 | 326 —25 —28 | +03
18.8nd . .+ . .+ s . e . . . 933 683 808 60 —12 —03 | —07
17. Rajpubans, West . . . . . . . . 893 678 785 | 21 —71 —17 | —54
18. Do., East . . f . o . . " 856 655 765 : 201 —83 —10 —73
19. Gujarat . . . . . B . . . . . 882 71'3 79-8 j 169 ~58 | +04 —6'2
40. Central Indla, West . . . . o . . . .| 839 657 74-8 ‘ 183 —59 +18 | —17
21. Do. do., Hast . . . . . . . . . 859 689 774 169 —31 +35 —6'6
22. Berar . . . . . . . . . . . 8§'5 69-7 776 156'8 —4:1 +3°6 —T77
28. Central Provinces, West . . . . . . . . 857 691 774 167 —33 +3'4 —87
24, Do. do., East . . . . . . . . 849 } 705 777 144 —2:0 +39 ; —59
2. Bonkan .  « . .« o« o« o« . .« .| os3s | 139 | 787 55 —54 06 | —28
26, Bombay Deccan . . . . . . . . 828 ( 675 751 164 —58 +09 07
27, Hyderabad, North . . . , . . . . . 847 68'9 76'8 1578 —6 4 +2°1 -85
28, Do, South . . . . . . . . . 868 721 795 14°7 34 +23 - 67
29, Mysore . . . f . . . . . . 800 647 72'3 168 —3-2 —13 —19
30. Malabar . . . . . . . . . . &3-3 736 7856 98 —19 -—10 —09
81, Madras, South-east . . . . P . . 891 738 81'5 152 ~=07 --0b —02
8. Do. Decean . . o o - . . . . .| sr8 72°6 g0z | 151 —35 406 | =40
83, Lo, Coast, North . . . . . . 870 76'5 817 106 -19 +07 ‘ —2'6
TABLE 12. DEPARTURE PBOM NORMAL OF
DEPARTURE FROM NORMAL OF . Divistow. . ' m:;“f;]'l’m miﬁii?‘nz:m tef‘{fgfw
S Moan oun Moan temperagure, ltemperature. ture,
tomperatare. (tompuratare. | buta . R R
R o T ~05 |, <09
Burme ., . . . . . =11 ~02 —06 Rajputana . . . . .| —78 ~12 —45
Asgam  , . . - . —09 +07 —01 Bombay . . . . . —54 +04 —2'5
Bengal . . . . . .| —08 +12 +02 Central India . . . . .| =45 +27 ~09
Bihar and Orissa . . . ' —28 +29 +03 Central Provinces . . ' . —31 +36 T +02
United Provinces . . . . —-33 +24 _06 Hyderabad . . ., . —41 423 - 09
Punjab . . . . . . —6'4 +07 —29 Mysore ¢ . s . . . -89 18 — 28
North-West Frontier Province . —24 +10 —07 Ma;dras . . . . . . —1% __012 09
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Wmds.
‘11. (2) The air movement was appreciably stronger than
wsual in Burma, northeast India, and the Penmsula, and DxraRruRs yRoX NORMAL OF
was lighter than usual in the North-West Frontier Province, Divisiox,
Sind and Rajputana. y Todorn? | steadinase
(8) T'he degree of steadiness was high in Assam, Bengal,
the Punjab, Sind, the Central Provinces, Hyderabad, Mysore .
and Madras, and low in the United Provinces, the North- Bihar and Orissa « &« o .. . - 406 + 1
West Frontier Province, Rajputana, Bombay and Ceniral United Provinces . .«  « . . . —01 —5
India. .
Punjab . . . . . . . +01 + 6
(¢) The direction of air movement varied a good deal
from the normal in places, North - West Frontier Provinee . . . —07 ~15
Bind . . . . . . . . —27 + 7
TaBLE 13. :
Rajputana . . . . . . . —05 -2
DEPARTURE PROM NORMAL OF Bombay ¢ * * * * ¢ * +07 -7
DivisIoON, Central Indis . . . . . . —03 —10
Hourly wind Wind
velocity. steadiness. Central Provinces . . . . . +08 + 7
Hyderabad . . . . . . . +09 .+ 4
Burma. . . . . . . . + 05 + 2
i Mysore . . . . . . . +16 +33
Agsam . . . e . . +07 + 27 )
Madras N . . . > . . +09 +11
Bengal . . . . . . . +0°3 + 9
Humidity and cloud.
12. Humidity conditions were nearly normal in upper .
Sind, west Gujarat, north Bihar, Bengal, Assam, Burma Hr@rouerax; 8 nus. Oroua.
and the southern half of the Peninsula ; but e]scwhere in the \ l
plains the air was generally much damper than usual, hoth Mean | Departure
le]a,flve]y and a.bsolutelv. DIvIsIoxN. Mesn | Departure’, 73POUT g Mesn |[po 0o
. . bumi- rom tenston in normal oloud ¥ rzm e
Cloud amount was about the average or in defect in dity. | normal, | 19¢h® | ininches | amouat [ oy
northeast Baluchistan, Kashwmir, the Indus Valley and at mercury. | mereary. ’
gome stations in Assam, Mysore and south Malabar, and |
in excess in nearly all other places. The excess was most
marked in Bihatr and Orssia, Bombay, Central India, the %
Central Provinces and Hyderabad. ’
United Provinces .. 77 I‘ + 7 690 | +-099 22 +12
TasLe 14, Punjab .. 74 | 418 566 | 4120 1] +06
HyYGROMETEY; 8 HRS. i Croup. Nolr’?;;‘i?&:t Frontier, 71 : +12 592 +-081 03 —05
SRS IS : o
i i
b ! Mean De;\arture " ‘ Sind . . .61 —1 559 | —025 06 —02
1VISION. Mean |beparture VAPOUL rom €8 pepartare .
" | normal. i'tex?:ﬂc’ﬁ?s"' m"ﬁffc'?féls ;;%gl:\;gt JJrom Rejputana . d c8 +18 | 562 | +-093 24| +14
M 0o - * .
imcrcury mercury. e Bombay .1 80 +10 716 | +'038 57 +30
- i T Central India .! 77 +18 647 | +-109 45 +27
% 1
Central Provinces .| 78 +12 684 | +°114 52 +25
Burma . .1 89 + 1 847 | —-011 65 +13
Hyderabad . 079 0 +12 700 { +°061 66 +33
Assam . .| 89 - 1! + 001 50 +02
’ Mysore . .1 85 + 4 €10 | —080 i. 65 +01
Bengal .. o8 + 2| 870 +-024 44| +09
| Madras . .| 81 S0} 796} —-01Y 57 +0%
Bihar and Orissa .| 87 + 8! ‘828 | +°095 56 +2:8
. | !
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Rainfall.

13. The monsoon was remarkably vigorous and produaced
unusually heavy rain over a large part of the country.
Three storms appeared over the Bay and one over the Arabian
Sea. Of the Bay storms two travelled info northeast India
causing heavy downpours of rain along their track, and one
broke up near Nellore while travelling north along the
Coromandel coast. The Arabian Sea storm crossed into
Kathiawar at about noon on the 25th, and after travelling
rapidly in a northeasterly direction was  dissipated
in the hills of the east Punjab on the night of the 26th. It
was fairly severe and occasioned a burst of heavy and
unseasonable rainfall over the area traversed by it. In

~ addition a cold weather disturbance affected the extreme
north during the last week and gave rise to appreciable
snowfall in the western Himalayas, besides stimulating the
activity of the storm from the Arabian Sea.

The rainfall of the month was unusually heavy for -the
time of year in Beugal, Bihar and Orissa, the United
Provinces West, the Punjab East and North, Kashmir,
Rajputana, Gujarat, Central India, the Central Provinces
including Berar, the Konkan and the Bombay Deccan, the
amounts received being two to sixieen times the normal,
while in Sind, where ordinarily no rain falls, during the
time, the month’s fill was 13”7, It was upwards of 30 per
cent. in excess also in Barma, Assam, Hyderabad, Malabar,
the Madras Deccan-and the Madras Coast North. Over the
rest of the country the fall was either about the normal or
below it, the defeet bLeing as much as 24” in Madras South-
east and 2” in the Bay Islands.

The mean rainfall over the plains as a whole was 617,
more than double the normal amount ; this is the largest
excess recorded in October since 1875,

TasLr 15.

‘ NUMBER OF RAINY DAY, ]l Ra1rpavy,
SUB-DIVISION., ' ; f{ Departure Percentage
| Actual, Nomal. | Actual. Normal, ’ from norinal, | jdepartire
, ‘ L4 ” ; ” ) a
L Baylshnds . . . ... o 145 129 ’ 665 871 ]‘ — 206 — 24
2. LowerBuma . . . . . . . . [ 154 04 | 1223 768 ‘ + 455 + 59
8 UpperBumma . . . . . .. 96 72 j 723 41 |+ 162 + 34
4 Assem . e e e e 80 gy 715 514 |+ 201 + 39
B. Bengal . . . . . . . . . } 91 49 ; 13:57 / 450 ; + 907 + 202
6. Orissa . . . . s . f . . [ 134 & 1’ 1517 | 423 | +1094 + 259
7. Chota Nagpur . . . . . c . “ 102 30 { 10-16 2:07 + 809 + 391
8. Bihar . . . . . . . . -v 58 26 | 5061 , 236 + 325 +133
9. United Provinces, East . . . . . . 32 17 2:21 ; 199 + 022 + 11
10. Do. do., West . . . . . . 32 08 3:57 090 ; + 267 + 297
11. Punjab, East and North . . . . . . 26 04 402 026 . + 876 + 1446
12. Do, South-west . . ce e e 0 01 001 004 | — 003 — 75
13. Kashmir . . . . . . . . 34 12 417 064 + 353 + 552
14. North-West Frontier Province . . . . . . 05 06 020 026 — 008 — 23
15. Baluchistan . ' . . . . . . 0 01 0 003 — 003 —100
16. Sind . - . . B . . . . 05 0 1:24 001 + 123 +12300
17. Rajputana, West . . . . . . . 21 01 308 l 005 + 803 + 6060
18. Do., East . . . . . . . 45 04 354 ! 04t + 310 +705
19, Gujarat . . . . . . . . . 89 08 954 052 + 895 +1517
20. Central India, West . . . . . . 4'9 08 345 056 + 2:89 + 516
21. Do. do, Kast , . . . . R . 36 11 234 102 + 132 +129
22. Berar . . . B . . . . . 6'6 21 3'55} 1-65 + 203 +131
23. Central Provinces, West . . . . . 55 16 313 1-35 + 178 +132
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NUMBER OF RAINY DAYS. RarvraLnr,
Sus-prvisioN, Departure Percentage
Actual, Normal, Actual, Normal, from departurs from
normal, noriual,
e e i e . ) i )
P o ‘6 . 05
24. Central Provinces, Fast . , . . . . 75 22 560 1-55 » + 405 + 261
. - . . 2. b
95, Konkan . . . . . . . . 148 o4 16 2? 397 +12:31 +310
26, Bombay Deccan . . . . . . 92 +5 | 634 306 ! e vior
27. Hyderabad, North . . . . . . . 65 33 356 243 + 113 + 47
28. Do, South . . .o . . . 88 42 510 292 + 2718 + 75
29, Mysore . . . . . f . . . 86 79 588 542 + 046 + 8
30, Malsbar . . . ' . . P . 16'1 116 13-01 958 + 313 + 32
31. Madras, South-cast . . . . . . . 61 91 4:39 746 — 247 — 3
32. Do. Deccan . . . . . . 71 59 635 425 + 210 + 49
33, Do, Coast, North . e e 118 67 10-80 645 + 435 + 67
RaINraLL,
Tasie 16, DivIsIoN, T T Departure | Percontage
Actual, | Normal, from departure
normal, { from normal,
BAINFALL, —_—
Divisiox o b " " ”
' D t r t T < . .
Actual, | Normal, eI];::)rmure dee:?:rntl?g\e Sind ¢ ’ * ¢ ¢ 1:24 0-01 +1:23 + 12300
normal, from normal,
) : Lajputans . . . . 3:37 032 +305 | + 958
" i " Jombay . . . . 916 243 +678 | + 217
Burma . - . . . . 91y 630 +2:89 + 46 )
Central India . . . . 2:89 079 +210 | + 266
Assam . . . . - 715 51t +2:01 + 59
Central Provinces . . 421 149 +272 | + 183
Bengal . . . . . 13-57 4:50 + 907 + 209 . .
Hyderabad . . . 429 2:66 | +163 | 4+ 61
Bihar and Orissa . . . 017 276 + 641 + 232 | ‘
Mysore . . . . . 588 542 +046 | 4 8
United Previnces . . 294 140 +1°54 + 110 { X
Madras . . . . . 761 700 +061 | + 9
Punjab . . . . . 308 ! 021 +2'82 + 1313 e ) | o -
i . I 9.t Q2.6
North-West Frontier Province .| 090 26 ~003 | — 23 Mean of Iudia . < | Gus 286 #3221 + 113
i ! i o o e
L
Snowfall.

I.—ArgRANISTAN,
14. No report has been 1ecceived.

II.—Nortu-WEsT FroNter PROVINCE.

Drosk.—Light snow (not more than 67 in depth) fell on
the 23rd, 24th and the 28th on the Lills surrounding the
station.

IIL.—Kasumiz.

{a} Srinagar.—Snow fell on the 27th on the ranges to
the north-east.

(6) Stardu.—On the mountaing surrounding the station
snow occurred on the 6th, 26th to the 28th and the 3lst.

The fall of the 26:h was heavy, more than 3 feet in depth
on the hirher mountains, and extended down to the level
of the station. At the cnd of the month about 3 feet of snow
still lay unmelted on the higher mountains and*4 to 5 inches
on the lower,

(¢) Dras. —=3nowfall was of daily occurrence during the
last six days of the month and amounted altogether to
about 51 feet. .

(2) Kargil.—Sunowfall occurred on the neighbouring
mountains on the 7th and again daily from the 26th to the
3Uth.  The total fall was estimated at about 10} feet on the
Archulla, 7§ feet on the Nakthulla and Samenulla and 6}
fect on the Barulla ranges and about 6 feet on other moun-
tains.
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~ The statement below shows tiie estimated depth of the
. finmelted residue of the accumulations on the last day of the
““month

Archulla . . . . . o 8 feet
Nakthulla . . . " . . 6,
Samenulla . . . . . . 5
Narianulla . . . . . .2,
Pazgolla . . . . . . 2%,
Barulla . . . . . . 2,

(¢) Leh.~An exceptionally heavy fall for the time of year
occurred on the 26th closing the passes for some time and
doing much damage.

IV, ~~Puxsas,

(a) Kulu (Kangra)~~The Rohtang and Hamta passes
were completely blocked on account of heavy falls of snow
which occurred from the 25th to 28th.  Snow fell to about
8,000 feet in upper Kulu. The precipitation on the ranges
to the east of Kulu appears to have been somewhat less
heavy. The Bavalucha pass was also closed at the end of
the wonth.

(8) Poo~Heavy mowfall occurred between the 25th and
the 27th. '

(¢) Kilba (Simla Hills).~Snow fell on the surronnding
hills from the 25th to the 27th and again on the 80th.
The lowest level reached was 0,000 feet.

Taspre 17.
B;JPTH_(;;A—C—C—UMULAMT;(V)’!Tii
AT THE END OP TEE MONTH.
Name of pass,

Reported. Normal.

Rupin . . . . 6 feet 3 feet.
Brua . . . .. . 7 » 3%
Harapg . . R . 2, t »
sh&tul . . . . . . f 2 2; ”

V.~Urs1reD PROVINCES.

(@) Garhwal.—Snowis reported to have fallen on the
higher elevations in the north of the district.

(8) Almora.~The total fall of the month was eetimated
at 14} feetin Byans, 74 feet in Malla Darma, 3} feet in Malla
Johar, 34 feet in Chandas and 2 feet in Malla Danpur. The
snowline descended to a distance of 8% miles below the per-
petual snows in Malla Darma, 3 or 4 miles in Malla Danpur,
2 miles in Byans and } mile in Malla Johar and Chaudas.

The accumulations at the end of the month were as shown
in the following table :—

TaBLE 18.

i DyPTR OF ACCUMULATION AT THE

BENDH OF THE MONTH,

Name of pass or peak.
Reported. Normal,

Feet. Feet.
Nuwe pass . . . . 17 223
Lampia v . . . 150r16 8%
Lipulekh e 12 0r 13 6%
Untadhura . . . . 6} 8
Ralamdhara . . : 8} 5%
Binkaru pass . f 5 11
Milamdhura A 13 7
Pindari peak 2 2%
Kaphini . e 2 38
Kuntela W . 2 3
Bagdwar 1

SUMMARY.

15. There was heavy snow in Kashmir and on the
Punjab Himalayas and about the normal amount in the

United Provinces, .

HeMray.
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Tho lines of the above chart represent isobars or lines of equal harometric pressure, the numbers attached indieating the barometric
pressure in hches and being drawa for differences of pressure of ‘06 inch.  ‘The isobars in the Bay of Bengal are filled in by means of the
shove observaticns, and by compsrison with the normal distribution of pressure.

The mean $ brs. wind dircstions of the month are shewn by means of arrows flying with the wind, and are culculated by means of
Lawbert’s formmls spplicd to the winds 28 given in Table B of the § hrs . observations. The mean wind directions for the hill stations are
indicated by broken srrows to distinguish them from the wind arrows for the plain stations.  The mean velocity of the winds during the
month is shewn by the tullowing notstron:—

Velocity of 0 to 2 miles per hour ... one  feuther added to the wind arrow.

. L 2to 5, v ... two feathers |, ” » »
» Lo oato ) v e .. three " " " " '
" ,, 10 t0 20 (| N ... four " " " " "

over U0, . ... five " - ) ,, "

Wind strengths are based on factor 2:2 for the standard type of Beekley Robinsan aveniograph, instead of 30 as vsed for this plate

up to December 1911 melusive,
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*he chart shows the departure from normal of the mean during the month of 8 hrs. pressure by means of lines drawn for eqhu.l
amounte of departure. The numbers are given in thoussndths of en inch, 20 representing 0207 or two hundredths of an inch, &e.
Continuous lines indicate that the pressure wae it excess by amounts indicated by the numbers attached to the lines, and broken or dotted
lines that it was in defect by emounts indicated by the numbers sttached to the lines.  Two parallel lines near to each other, one continu-

ous and the other broken or dotted, represent the line of no departure, the dotted line fucing the area of deficient pressure or negative

departures.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MAXIMUM TEMPERATURE.

L TSeqnantes

mane

o
{" ‘t
\
) d :
b J
Y 8
-~ H .
- e
. _2 .
\
N
M .
s
i "
X
[
1
t

CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MINIMUM TEMPERATURE.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MEAN TEMPERATURE,
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CHART SHEWING THE DEPARTURE FROM NORMAL
. OF THE MONTHLY MEAN OF ABSOLUTE
HUMIDITY AT 8 HRS.

CEF THE
HUMHIDITY &
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF CLOUD
AMOUNT AT & HRS,

CHART SHEWING THE TOTAL NUMBER OF DAYS IN THE
MONTH ON WHICH RAINFALL EQUALLED OR
EXCEEDED 010 INCH.
(BASED ON THE RETURNS OF TABLE B.)

B
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IH m:‘i WEATHER CHART

SrEWing MORMAL MONTHLY RAINFALL AND THE
VEFARTURE FRUM NORMAL OF THE
RUTUAL MONTHLY RAINFALL,
OCTOBER 1.357.
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The country is divided into 33 areas as shewn = the list below.

and serve to identify the areas. The numbers in brackets on the chars

the numbers above these give the departures from normsl of the sven wtond ralofll over the divisions.

The nurmbors in that list correspond with the red nuimnbers on the chart,
ve the aversge over the divisions of the normsl monthly rainfall,

1. Bay Islands 10. United Provinces, West 19. Guiarat 28. Hyderabad, South
2. Lower Burma il. Punjab, Eazt and North 20, Centr! India, West 29, Mysore

3. Upper Burma 12 Do, Southwest a1, Proi, Bast 30.  Mualabar

f. Assam 13. Kashmir 3. Borer 31.  Madras, Southeast
6. Bengal 14, Northwest Froutier Province 3. Contral Provisces, West 32.  Madrus, Deccan

6. Orissa 15, Baluchistan 24. Do, Fant 33 Madras Coast, North
7. Chota Nagpur 13, Bind 25, Konkan

8. Bihar 7. Rajputana, Wes$ 26. Bombay, Deccan

9. United Provinces, East 13, Rejputans, Fast 27. Hyderabad, North
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INTRODUCTION.

FEYHIS review of the weather in India during the month of

_ November, 1917, 1is based on observations taken daily
at § hrs. at 217 stations, and on additional observations taken
at 10 hrs. and 16 hrs. at 11 stations, In the rainfall
sammary have been utilized the data furnished by the
meteorological observatories, and such rainfall statements of
the month as had been published by the Provincial Govern-
ments up to the date of the preparation of the review.

The brief notes on solar, magnetic and seismic disturbances

are supplied by the chief observatories in the Indian area.

For a statement of the methods adopted in recording and

tabulating the data, for each of the elements of observation,
reference should be made to the introductory portion of the
review for January.

Summary of the chief features of the weather in India during the month.

2. The monsoon wag very active in Assam and the greater
part of the Peninsula, and gave abundant rain in those areas.
A western disturbance gave some comparatively heavy
rain towards the end of the month in Baluchistan. Over
the rest of the country there was either no rain or the
month’s total was deficient.

A depression passed across the Bay in the second week
of the month but did not develop into a storm.

i

€loud amount was below normal in Assam and above it

in  Bilar; elsewhere it agreed generally with rainfall
Mean temperature was 8° or more below the average in
the United Provineces, north-west lndia, Bombay and Central
India, the departure from normal being as much as 5° in
Kashmir and 6° in Rajputana East.

The mean barometric pressuve over the plains of India

was 0:019” in defect.

Solar, magnetic and seismic disturbances.

Kopa1s£ANAL OBSERVATORY.

3. Solar Observations.~The weather was comparatively
not favourable for solar observations during the month.
On 7 days no observations could be made and prominences
could not be recorded on one other day.

Sunspots,—Twenty-four new groups of spots were ob-
served as against twenty-eight in  October. The daily
average number was 5°+ and the average life of a spot was
6'5 days, the averages for the preceding month being 4°0 and

51 respectively.
was as follows :—

The distribution of the spots in latitale

Tapre 1.
o o o Mean Extreme
- 0°-10° | 11°~20° | 21°80° | g0, Iatitudes,
North . R . ‘ 5 6 2 137 6 & 24°
South . . ' 2 1] 3 1672 o & 30°
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Pronminences.—Eighty-four large and three metallie
prominences were recorded. The highest was 220” and was
observed on the 8rd at latitude 4 20° east.

Magnetic disturlances.~There was a “ great” disturbance
on the 14th and “ moderate ’’ disturbances on the 12th, 13th,
19th and 25th to 28th,

S, SITARAMAYYA,
Ist Assistant,

for Director.

Seisinie records.

¢=10° 13’ 50”; a=T77° 2% 00”; Ah=23+3 m. Sulsoil
Rock.

Apparatus—2Milne’s Horizontal Pendulum Seismograph,

Tanre 2.
1 - ]
| r
A% To |
! € | To?
|
An: \ %
| !
e | J
Az 976 | 17°3 1 27
| |
Az ’
. AMPrLITUDE (), f
Date, | Phase, G.TEOT. }’Mrclo)d R e ;g ResraRKs,
AX.| AE, Az, | X4
2
1917, h. m. s
Nov. 4th! {P 12 09 30
il 12 12 54 . e
M | 1218 12 | .. |.|1,8%
F 13 29 12 ver oo
» 14th| P 6 36 42 Widening
of line,
F § 38 12 cos
, 16th| eP 33 12 | o fae]| .
iL 3 47 54 v
M 4 27 4% 800 1 .. | ...
F 6 26 42 ™ '
n o 16th| eP | 22 27 32 | Lol o |l
il 22 33 08 e et e
M 22 47 24 . . 50 .
F | 251 36 S

NoveMser, 1917.
Aurronr () :]
Date, Phase, G.Tﬁ?%. lzglggt; ,%E REMARKS,
AR,| Ax, Az, | 4
&<
1917. h, m s
Nov. 18th| eP 3 07 vor | vee | Light
stopped
from 8 b.
9'5m, to
3h 115
m, for
marking
time on
sheet.
L .
M 3 12 643 . 820
F 4 09 06 .
» 24th] eP | 11 47 12 ver e | [ [ Widening
of line.
F 11 53 30
» 28th| eP 15 01 48 e voo | v | Widening
| of line.
F 15 12 36 # .

S. SiTARAMAYYA,
1st Assistant,

Bousiy OBSERVATORY.

Alilag magnetic record.

4. During the month of November 1917 the traces
showed 12 calm days, 17 days of small and oune day of
moderate disturbance.

The days of the month selected as “ quiet ” for the
purposes of the Magnetic Survey of India are the
4th, 9th, 16th, 18th and 30th,

The following table represents the magnetic character of
each day during the month :—

TasLe 3.

Day. Character,] Day. iCharacter, Day, Charaeter,] Day, Character,
1 8 9 ¢ 17 s 25 8

2 C 10 ¢ 18 c 28" S

3 ¢ 11 8 19 s 27 s

4 C 12 M 20 s 28 5

5 C 13 s . 21 C 29 8

6 [3 14 8 22 8 30 ¢

7 8 15 c 23 c

8 [ 16 C 24 8

Cwmcalm ; S=small ; M=moderate ; G==groat ; ¥, G very great,

i
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The mean observed absolute values of the several magnetic
elements reduced to the mean monthly tabulations of the
. magnetograms, as also the ranges and the summed ranges
of the horizontal force and the declination for the month are
as follows 1— _

Easterly cdeclination . ‘ . « 0°30° 197,
Horizontal force . . . . 036882 C.G.S. unit,

Vertical force . . . . . 016905 C.G.8. ,,

Inclination . . . . . 24° 375,

Horizontal force range . . . 000063 C.G.8, unit.
Horizountal force summed rangs . . 000405 C.(h.8. ,, ’
Declination range . . . .1,

Declination summed range . . . 62,

(No1E,~Buwwed range meaus fum without regard to sign of 24 ordinates o the
diurnal ivequality.)

Seigmie records.
¢=18°53" 36”; L=72° 48/ 56” 3 h=11m. Subsosl Trap.

dpparatus~—Milne’s Horizontal Pendulum Seismograph.

TABLE 4.
T
v To € f Tor
AN: 1
AE: 9 19 1 }
Az: l
AMPIATUDE (4). | pig-
Date. Phase, G:rﬁx?eT. I(’S,ﬂ‘c"? tagce Ramarxs,
An. | Ae, | Az, | (Km)) '
1917. h. m. s
Nov. 4th P 12 9 26
N 12 14 2 , v f .
M 12 20 53 s v 1856 | L.
F 13 49 34 e
m m
, 6th s 12 9to 17 VR P P I oo | Thickening
of line,
» 16th P 3 39 30 “ ves v .
) 3 48 43 s
M 4 27 45 e ver 1400 | o o
F 6 39 33 e vo | ver | e e
» » P ee s ‘e Pt;?g:rdg,in
M| 22 g9 28| . |...]67] . .
F . A (R N . . | F wmixed in
tremors,

MONTHLY WEATHER REVIEW, 113
. ) AMPLITUDE (¢) | Dis-
Date,  [Prase.| o50% | Beied A% | Baarxs,
An,| Ae, | Az, (K.
1917, b, m. e
Nov. 18th| P 3 6 47 U RO R O R
8 3 18 49 o e e L | e
M 3 28 49 e w222 4, s
|
¥ 4 10 1 e ol oo Iy
, 28th| P | *14 47 43 vo | e | see ] e | e |The time
from Mil-
ne’s record
are gneers
tain as the
disturs
bance co-
curred at
shifting
time,
§ | ¥14 52 16 I P R T T
M s FPTS TP e
F . o . s
Sensibility to tilt 1:0 mm, of amplitude on the trace =0"32.
* These times are ag shown by the float record (Tilt Seismograph).
N. A. F. Moos,
Director,

Bombay and Alihag Olservatories.

5.—CarLcurra (ALiPorgE) OBSERVATORY,

Sessmic records,

S=22°82' N; &=8%° 20" £; h=6'dm. Subsocl Alluvial.
Apparatus.—Two Omori Ewing Horizontal Pendulum Seis-

mographs,
TABLE 5.
v To € T%’T
Ax: 29 18 1
Ar: 29 40 1
Az :
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i
AMPLITCDE (@), Dis- AMPLITODE (u) l:‘]’_~
. : Time Period - % g
Date, Phase, G/Tillm:l‘ fse;éo? tuAuce REMADLS. Date, Fhase, G. 1;1.’1‘, (g‘;:’co.) - ‘gg REMARKS,
An, | Ae. | Az, (Km.). An, | Ae, ‘ Az, a
*_»’ e —
1017 L 1917. h., m s | !
7. . m s, !
Nov, 16th e 22 26 48 “ voe | e | e
Nov. 4th P 12 8 80 3 ver - ’
b 1 3 . M| 22 4 0| .. 32 | |
L 12 17 30 19 M 22 56 42 .. e 29
- 7 e . .
|
I *This is th F 23 19 54 ver N vee | vae | e | Tremors,
M | %12 22 86 | .. o7z 7ar| .| .. Mhisisthe
the N. S, s 18Bth e 3 G 36 ven v
F 12 59 00 e . . . illst!'l;- .
m en t ! o
Time of M 3 13 42 . 143
. 18th P 3 4 36 3 i mlu.nxl?mu‘gx |
K. W, !
S s 10 36 5 . . imy;strw M 3 21 36 107§ wee e | on
ment was
12h, 43 o, F 4 10 30 .
L 3 16 2% 12 R . 18s, |
. s o ) / - 28th] e | 14 50 36 | ... |
M 14 52 2 ‘ 68
F |15 8 4 | .. ! . .
6.~ S1MnA OBSERVATORY. B

Setsmie yecords.

- ¢=31°6'N; £=17°11' B; 4=22 Zm. Subsoil Rock.

Apparatus—Two Omori Ewing Horizontal Pendulum
Seismographs (masses 50 kg.)

TarLe O.
A% ' To ’
| € To?
[
|
Ax 14 ( 43 1
\
Az: 14 i 45 1
Az }
4 | Ja
\ | MPLITUDE (1), |
Date, Phasc. G,T)TCT, , fégz";l‘ T g’:‘ REMARES,
AN. | AB. | Az, |G
B ' 7:4"’ P
1917 h, m. s
Nov. 15th e 17 41 24 e ves
F 18 3 3§80 . . e oo | Slight
tremors,
, 16th| oP 3 39 30 B
N 3 49 30 o ‘e ves
L 3 56 30 " e
M B 56 42 24 86 { .. ..
| M 3 40 42 . {129
{
j F 6 b 42 .

The following table contains a list of earthquakes that

were reported :—

TarLe 7.
Inten-
s G h(ff T Dora- I:“y. No.of | g .
Placc at which felt, Date, caith- tion, h?::{ shocks, | REMARES,
ake 3
quirke. scale.
h. m. | Sec. [
Salonah (Nowgong | Nov.1st| 23 31 ! 10 6 2
District, Assam).
Narayanganj . .1 o 20di 20 30 8 3 | 20r3
Salorah (Nowgong | ,, 7| 1 21 6 6 ] 1
District, Assarn). |

Kabul (Afghanistan) . , 1th| 22 54 | 20 7 2
Shillong . . .1 o, Bthi 5 17 2 5 2

» s 25th) 10 22 1 4 1
Moshed (Persia) . 1oy, 28th| 14 45 | 80 4 1

» » o1 4 2Bth 153 00| 10 4 1

» » » 28thy 18 00 10 4 1

» » ” 28th! 8 00| 50 4 1

» 3 . » 29th 8 20 5 3 1

» » » 20th! 18 00 3 3 1

| | !

not recorded owing

Solar radiation—QObservations were
to the absence of officers on war service,

C. W, B. Noryanp,
Imperial Meteorblogist, Simla.
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Weather in the Indian Ocean.

7. Pressure was normal at Zanzibar but in excess at Sey-
chelles. Winds were weaker and somewhat more easterly
than usual at Zanzibar, but at Sevchelles they were of nearly
double the normal strength ahd blew from a northwesterly
direction instead of a southeasterly one.  Rainfall was defi-
cient ab both stations. At Mauritius pressure, wind velocity
and rainfall were in excess and the wind direction was more
southerly than usual.

TasLE 8.
P Mauriting, )I Zanzibar, { Seychelles,
! ‘
Departure from normal of mean pressure| +:038 | —~-001 + 022
Actual mean wind direction . S65° B S76" E | N 43> W
' )

¢

— Mauritios, Zanzibar, Seyehelles,

Normal mesn wind dircction . .l S8R $45° E S 56" B

Actual mean wind velocity (miles per 226 [31:1 170
diem).

Normal mean wind velocity (miles per 182 82 93
diem).

Rainfall departure from normal . . +1-41 —185 — 372

Depressions and cyclonic storms.

8. A depression which entered the Andaman Sea from
the east on the 7th moved westwards and was central about
200 miles off Madras on the ]2th, causing squally weather
there. It then moved north and on the 13th lay off Nellore
where it remained almost stationary uutil its disappearance

on the 16th.
the 14th.

A distarbance of the cold weather type entered India’
towards the end of the month and caused rain and enow in
Baluchistan, the North-West Frontier Province and Kashmir
on the 29th and the 30th,

Tt caused 7 inches of rain at Masulipatam en

Pressure,

0. The mean pressure of the month was appreciably
below normal in Burma, north-east India, the Central Pro-
vinces and the Peninsula ; it was above normal in Sind and
normal elsewhere. The area of deficient pressure included
the divisions where the monsorn was more active than usual.

The vertical pressure gralient was steep in north-west and

central India and rather weak in north-east and southern
India.

TanLe 9.
‘ Departure
3 from normal of
Drvistox. wean ¥ hrs,
pressure,
" 7

Purma . . . . —040
Assam . . « . . . . . —-038
Bengal . . . . . . . . . ol =034
Bihar and Orissa . . . . . . . .| =021
United Provinces . . . . . . . — (104
Punjab . . . . + 001
North-West Fronticr Provinece . . . . + 001
Sind . . . + 020
Rajputana . . . . . . + 003
Bombay . . . . . . . . . L) 016
Central Todia . . . . . . . . . ~~008
Central Provinces . . . . . . . — 023
Hyderabad . . . . . . . . —029
Mysore . . . . . . . . .| —033
Madras . e —039

TapLe 10.
Departure Departure {Departure
from from of
B YLy STATION, normal PLAIN STATIQN. normal | pressure
pressure, pressure, (difference,
A B B-A,
iy " "
Quetta . v . 0 Jacobabad . +°:019 | +-019
Leh . +°003 | Lahore .| —002 | —005
Murree —056 | Peshawar . 006 + 050
Simla —027 | Ludliana ++003 ++030.
Mukteswar —022 Jareilly —014 | +-008
Darjiling . —008 | Dhubri L] —032 | —024
Mount Abu . . —035 | Doesa . . o #0012 | #1047
Pachmarhi —045 | Khandwa . .| —022 | +-023
Kodaikanal —027 | Madura —042 | —01§
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Temperature.

Rajputana, the United Provinces West and Gujarat. The
mean minimum was below normal by over %° in Kashmir
and by over 5° in Baluchistan and Rajputana it was 4°

10. Both maximum and minimum temperatures were well
below the average in north-west India on most days during
the month. The mean monthly maximum temperature was

generally below normal over the greater part of the country, above normal in Upper Burma.
the departure being 5° or over in Kashmir, the Punjab,
Tarre 11,
ACTUAL TEMPRRATURE, i DEPARTURE FROM NOBMAL OF
SuBpIvISioN. Mean Mean ?’l‘gx't‘h‘{g Mean doily { aximum, | Minimum. | Daily
maximum, | mivimam. mg:ﬂg::leu temr%gg;}tl;]:c. ) " | range,
and minimum 1
5 o - 0 5 ° © "o
1. Bay Islands . . . . . . . ) . . . 81-8 76'5 807 83 —12 —08 -
2. Lower Burma . . . e . . . . . . 8692 728 795 1384 —02 +09 —11
3. Upper Burma . . . . . . . . . . 846 677 762 169 +09 +38 —~29
4. Assam . . . . . . . . . . . 82-4 625 793 190 +09 +1-3 --66
5. Bengal T 1Y 658 742 167 —04 +16 | —20
6. Orissa . . . . . . . . . . . . 82-7 654 740 173 —18 +18 —36
7. Chota Nagpur . . - . . . . . . . 794 673 684 221 —25 -—0°3 —22
8. Bihar . . .. : . . .Y 813 596 704 217 —15 --07 —~08
9. United Previnces, East . . . . . . . . . 802 541 672 261 —31 ~20 -—11
10. Do do., West . . . . . . . . . 787 509 648 278 —46 L —23 —2'3
11. Punjab, East and North . . . . . . . . . 763 473 618 291 —57 —32 —2'5
12. Do., Sovuth-west . . . . . P . . 799 473 636 326G —45 —27 —18
13. Kashmir . . . . . . . . . . . 51°8 247 382 271 —73 —8'4 +1°1
14. North-West Frontier Provinee . . . . . . . . 772 429 600 245 -—2-7 —44 +17
15. Baluchistan . . . . . . . . . . 706 374 541 333 —2'5 —5'8 +3:8
16, Sind . . . . . . . . . . o841 561 701 280 —30 ~30 0
17. Rajputana, West . - . . . . . . . 828 54'8 685 275 —53 —de] 12
18. Do, East . . . . . . . . . . 80°0 50'3 651 206 —Grd —58 —06
19. Gujarat - . . . . . . . . . 85'4 578 716 276 —50 ~56 4 0-6
20. Central India, West . . . . . . . . . 810 503 656 307 —33 —4'3 +10
21. Do. do., East e 497 637 28-2 —4rd —39 | —01
22 Berar . . . ... .. g 595 722 253 —06 | —07 | 101
283, Central Provinces, West . . . i k . . R 815 543 679 2479 24 ~.20 —04
24, Do. do.,,  East - ... .. . 803 586 605 219 | —21 —~01 —~20
25, Konkan - . . . . . - . . 855 711 783 14-3 —19 ~0-1 —1'8
26. Bowbay Deccan . . . . . .| 828 593 709 23'3 —32 —0'5 —27
27. Hyderabad, I-‘Iortb . . . . . . . . . . 835 610 793 296 —138 +08 —21
28, Do, South . . . . . . . . .. 837 659 748 179 —23 +10 —42
29. Mysore . . . . . . . . . . . 807 641 "4 166 —06 +16 —22
30: Malabar o e see 738 793 111 —-15 +01 | —16
31, Madras, South-east . . . . R . . . . . 85'8 731 795 124 -—01 +1-3 ~14
82. Do, Deccan . . . . . | gy 89-0 776 17-2 —2:0 +20 | —40
33. Do, Coash North . . . . eay 713 e 117 —13 +13 —~25
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Tanne 12, DEPARTURE PROM NORKAL O¥
DEPARTURE FROM NOEBMAL O T Dviston, Meau mwasi- | Mean mini- Mean
mum teém- mum tem- temperas
perature, perature. ture,
Drvistox, Mean maxi- | Mean mini- Mecan
mum tem- muwmn tem- tempera-
perature, perature, ture, o . °
. - . Sind . . . . . . —30 —30 —30
Burwa . . . . . . +0-3 +22 +13 Rajputana . . . . . —59 -—b1 —5'5
Assam . . . . . . +0'9 +1'5 +12 Bombay . . . . . —39 -39 -. 3B
Bengal . . . . . —04 +16 +0'6 Central India . B . . . —37 —41 —89
Bibar and Orissa . . . . —~1'8 +02 —08 Central Provinces . . . . —10 —12 —15
United Provineas . . . . -38 —2:1 —29 Hyderabad . . . . . —19 + 14 —02
Punjab . - . . . . —55 —31 —48 Mysore . . . . . . - 06 +1'6 +0b
¥orth-West Frontier Province . . -27 ; —44 —36 Madeas . . . . . . —09 +1'1 +01
. !
* Winds.
11. Winds were stronger thanusual in Burma and Assam, = -
. . : . ; .
and weaker in the United Provinces, the North-West Fron- EPARTURE FROM NORMAL O
tier Province, Rajputana, Bombay, Central India and Hyder- o
abad. Their steadiness was greater than the average mn IVIFION. Homlywind | Wind
Assam, Bibar and Orissa, the United Provinces, the Punjab, ) ’
the North-West Frontier Provinee, the Central Provinces and
Hyderabad and less in Burma, Bengal, Rajputana, Central _
India, Mysore and Madras. The resultant wind directions Bibar and Orissa e 0 + 7
were about normal nearly everywhere, United Provinces S —o03 +10
h r ! . . . . . . 01 +
TanLe 13. unjab + 8
North-West Frontier Province . . . —09 + 9
DEPARTURE FROM NORMAL OF Sind . . . . . . . —02 —1
DivisIoN. Rajputana -—06 — 6
Hourly wind Wind
veloeity, steadiness, , Bombay . . . . R . . —07 0
Central India . . . . . . —07 | — 5
Burma : : : . . . . +0'3 — 7 Central Provinces . . . . . +01 +15
Hyderabad . . . . . . —09 +16
Assam . . . . . . . +06 +12
Mysore —05 —384
Bengal . . . . . —02 —6 Madras . . . . . . . +04 — 5

Humidity and cloud.

12, Absolute humidity was appreciably above normal in
Burma, the Bombay Deccan, Hyderabad, Mysore, the
Madras Deccan and the north Madras coast, and below it in
the United Provinces, the North-West Frontier Province,
Sind, Gujarat, north Rajputana, Central India and the
Central Provinces. Relative humidity was about normal in
Burma, north-east India, the United Provinces, the North-

West Frontier Province, Sind and the Central Provinces, and
above it elsewhere.

Skies were less clouded than usual in the Bay Islands,
Assam, north Bengal, the United Provinces, north-west
India, Central India and parts of the Central Provinces and
of southern India, and were more clouded elsewhere.
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R HYGROMETRY; 8 mys, CLovp,
Tasre 14 . ——
Mean | Departure " A
. vap &

HyeROMETRY; 8 HES, Croup, Dvzstox. Mean | Departure tonsion fn| mormal | clond | Doparture
humi- | from inches | ipjuches | amount rom
dity. | normal. of of at 8 hrs, | mormal.

Mean ’ Doparturc mercury, | mereury,
Divistox, Mean | Departure m‘;;"s‘itii‘,','u ng‘;ﬂl ?fg’ﬁ}} Departure et ; g - -
bumi- from inches |} ininches | amount from
dity. | normal, of of at § hrs, | pormal,
‘ mercury, merc¢ury. %
' - Sma . . .lee| +3 | 91| —oz! o1 | —12
%
Burma . .| 85 + 1 754 +-045 52 +1-3 Rajputana . .| %8 + 8 297 | —o011 02z | —09
Assam . . .l 90 0 604 +'018 27 —0'8 Bombay . .| 66 + 7 484 —003 16 +01
Bengal . . .1 83 51 637 | +-011 2:3 +03 Central India .| 68 + 6 '330 —036 04 |, —07
Bibar and Orissa .| 78 + 3 +524 +°014 2-4 +10 Central Provinces .| 60 — 1 378 —027 21 +03
United Provinces .| 72 + 2 -384 —026 02 —06 Hyderabad . .| 68 + 5 529 + 033 41 +1'8
Punjab . 72 +10 804 —004 04 —08 . Mysore . L + 4 ‘585 1 +-028 59 +09
1
North-West Frontier 67 | + 1 233 —*053 07 —1:2 Madras . .1 83 + 4 754 +°030 51 +0'6
FProvince. j [ . .
]
Rainfall.
R -

13. The month’s fall was in excess in Upper Buarma, A winter disturbance that passed through Persia towards
Assam, Baluchistan, the Konkan, the Bombay Deccan, the end of the month cansed a few lizht falls of rain there ;
Hyderabad North, Mysore and Madras, and was in defect herwi ther was drv in {hat country
by less than 25 per cent. in the Bay Islands, Lower Burma, otherwise weather wasdry in that country.

Bengal, Orissa and Hyderabid South ; over the rest of the
country little or no rain fell,
Taste 15.
NUMBER OF RAINY DAYS, LAINFALL,
Sup-prvistoN, I Departare Perventage
Actual, Normal, Actual. Normal, from departure
. . noral, from normal,

f S

i
1. Bay I-launds ' . . . B . . . 10'5 93 671 775 104 — 13
2, Lower Burmsa . . . . . . . . 2:5 34 1-97 2:50 —053 — 20
3. Upper Borma . . . . . .. . . 85 30 2-26 198 +028 | o+ 14
4. Assam . . . ' . . 12 15 ! 1-38 091 + 047 + 52

|

5, Pengal . . . . . . . . . 07 08 0-52 o067 — 015 — 22
6. Orissa . . . . . . . . 09 10 067 ] 083 —016 — 19
7. Chota Nagpur . . . . o 04 0-04 020 —016 — &0
8. Bihar . . . . . . . N 0 03 0 018 | —018 —100
9, United Provinces, Fast . . 0 03 0 016 —016 -~-100
10. Do, do, West . . 0 02 0 011 —011 | —100
11, Punijab, East aud North . 4 | 02 (4] 010 —010 —100
12, Do, South-west . . . . . . 0 ; 02 o 0-09 —0-09 —100

| {
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"
NUMBER orp nun";r DAYE. RAIN®ALL.
SUB- 10X,
o Actual, Normal, Actual, ' Normal, be :r:]uro 1;2?::‘:?
normal. nol;(t)l'\:l.
“ " ¥
13, Kashuwir . . . o 06 001 028 —027 — 96
14. North-West Frontier Provinee . . . 0 0-5 0 032 ~—0-32 —100
15. Daluchistan . . . . . 04 06 024 022 + 002 + 9
16, Sind . - . . . . 0 01 0 007 —007 —100
17. Rajputana, West . . e . 0 01 1] 007 —007 —100
18. Do, East . . . . . 0 02 ()] 01i —011 —100
19. Gujarat . . . . . 0 03 0 018 —018 —100
20, Central India, West . . . . . 0 03 0 018 018 —100
21, Do, East . . . . 01 04 0-05 0-28 —023 -— 82
22, Berar . . . K . . . 02 08 0-08 052 —0 44 — 85
23, Central Provinces, West . . o . 0 06 0 041 —Qr 4l —100
24, Do,, East - . . 01 0-G 003 044 —041 — 93
25, Konkan . . . . . . 211 13 1-23 078 + 045 + B8
26. Bombay eccan . . . . " 26 13 191 076 +1'15 +151
27, Hyderabad, North . . - p . 15 1-2 1:34 077 +057 + 74
28. Do, South . . . . 14 17 073 0:94 —019 - 20
20, Mysore + o s . . . 53 3-3 867 212 +1-56 + 18
30, Malabar . . . . . . . 89 52 636 392 + 244 + 62
31. Madras, South-east . . . . . . 92 76 7:07 657 + 060 + 8
32. Do., Deccan . "o . . . 44 2-9 313 192 +1-21 l + 68
33, Do., Coast, North . . . 57 3-2 491 319 + 172 + 54
- S h Rarnpam,
Tanie 16.
Division. Departure | Percentage
BarNraLn, Actaal, | Normale 11(:‘1?;1.'151. Irg:xp?l?rgil.
Division, Departure | Percontage
Al | Normal, ¢ from ™ | dapnria) ool g
- sind . . . 4o 007 | —007] —100
i " " Rajputans . 0 010 —010 —100
Burma . s i , . 215 2-18 —003 — 1 Bombay . . . 117 0'58 +0°59 +102
Assam . . . . 138 091 +047 + B2 Central India . & . 003 0-23 —0-20 — 87
lengal . . . . 052 067 ~015 — 23 Central Provinces . . 003 045 —042 — 93
Bihar and Orissa . . . 019 034 —015 — 44 Hyderabsd .+ [o . 101 085 +0'16 + 19
United Provinces o . . 0 013 —018 ~100 Mysore . . s 3:67 212 +1:55 + 73
Punjab S 0 609 | —009( -—100 Madras . . - o590 477 | 4113 4 24
Nortli-West Frontier Provinee . 0 0-32 —032 —100
Mcan of India 116 1-04 +012 + 13
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Snowfall.

J.—AvGUANISTAN.

14. Half an inch of snow fell at Kabul and on the
surrounding bills on the 30th ; this is considered by the local
people as a normal fall for the monsh,

I1.-——DBavrucaisTax.

There was a slight fall of snow on all the hills round
Quetta on the 29th and the 30th,

I1T.—Nort-W st FroNTIER PROVINCE.

(@) Wano.—About 7 inches of snow fell at a height of
ahout 11,000 feet on the 39th on the hills near Marwatti,
Pirghal, Bosh, Drinashtar and Karkani ; this is considered a
normal amount for the month. ‘The snow meltel away on
the next day.

() Kurram—~Snow fcll on the high peaks of the Sufed
Koh on 8 days.

(e} Drosle.—Svow to a depth of 1 foot fell on the 20th
on the neighbouring hills down to 12,000 feet.

IV.—KasuMrr.

(¢) Srinagar-—No snow fell.

(b) Skardu.~No snow fell at the station or on the neigh-
bouring ranges.

(¢) Dras.—~Nearly 2 inches of snow fell on the first.

{{) Kargil.—Snow fell on the 1st to a depth of about
2 inches on Archulla and Nakthulla and about 1 inch on all
the other mountains around the station. T'he accamnlation
on the surrounding mountains at the end of the month was
aoout 2 feet at Archulla, 11 Feet at Nakthulls, 1 foot at
Samenulla, 6 inches at Barulla and 4 inches at Pazoolla and
Narianulla.

V.—Puxsas.

() Kibla (Sinla Ilills).—No snow fell,
(#) Kulw (Kangra).—Much snow fell in October-Novem-
ber in the Spiti valley between 10,000 and 13,500 feet.

VI.—-Uxirep Provixces.

Almora.—The total fall of the month was estimated at
131 feet at Malla Durma, 2 feet at Malla Danpur, 5 foet ag
Chaudas, 2} feet at Malla Johar and 10} feet at Byans.
The snowline descended fromm the perpetual spows to g
distance of S miles in Malla Darma, § or 4 miles in Malla
Danpur, three-gnarters of a ile in Chaudas, 24 miles in
Malla Johar and 12 or 13 miles in Byans.

TasLE 17,
I DEPTH OF ACCUMULATION AT
TUE END OF THE MONTH,
Name of pass or peak, Approximate I . -

height, Reported, Normal,

Feet. Feet. Feet,

Nuwe pass . v e 12 25%
Lumpia ’ . . 154 10
Lipulekh  ,, . TR “ 16,780 124 74
Binkaru ” . N e 6 13}
Milamdhura « o ., 11,4007 4} 7

Bagdwar . . .. . 44

Pindari  pek o L . 2 2
Kaphini " . ' | 2 2
Kuntela 5 b A . . 2 2

VII.—Eastery H1MaTAYAS.

Sckkim—~—No snow fell at Gangtok and Yatung.

Susarany.

15, Snowfall was aboul normhl in Afghanistan and the
North-West Frontier Province and below it in Kashmir, the
Punjab and the United Provinces.

S. SITAR'MAYYA,
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The lines of the above chart represent isobars or lines of equal barometric pressure. the numbers attached indicating the barometric
pressurc in inches and being drawn for differences of pressure of 05 inch. T ischars in the Bay of Bengal are filled in by means of the
shore observations, snd by comparison with the normal distribution of pressure.

The mean 8 hrs. wind directions of the month are shewn by means of arrows fiying with the wind, and are calenluted by nmeans of
Lambert's formula applied to the winds as given in Table B of the 8 hirs. obacrvations.  The mean wind directions for the bill stations are
indicated by broken arrows to distinguish them from the wind arrows for the plain stations.  The meun velocity of the winds during the

raonth ts shewn by the following notation : —

Veloaity of 0 to 2 miles per hour ... one feather added to the wind arrow.,
" ho 2to 5, . vy .. two feathers - " .
" W otolO ', - .. three . . . 'y "
" s 10020 " . ... four . " i ' '

over 20 five ' " » ’» .

I3 " "
*

Wind strengths are based on fuctor 22 for the standard type of Beckley Robinson anciograph, instead of 30 as used for this plate

up to December 18911 nclusive,
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The chart shows the depurture from normal of the mean during the month of 8 hrs. pressure by means of lines drawn for equal
amounts of departure. The numbers are given in thoussodths of an inch, 20 reprementing 0207 or two hundredths of an inch, &c,
Continuous lines indicate that the pressure was in exeess by amonuts indicated by the numbers attached to the lines, and broken or d(;‘@ted
lines that it was in defect by amounts indicated by the numbers uttached to thelines,  Two puraliel lines near to each other, one cunti;im
ous and the other broken or dutéed, reprosent the line of no departure, the dotted line facing the arca of deficient pressure or negoative

departures.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MAXIMUM TEMPERATURE,
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MINIMUM TEMPERATURE.
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CHART SHEW!NG THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF ABSOLUTE
HUMIDITY AT 8 MRS,
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CHART SHEWING THE DEPARTURE FROM MORMAL
OF THE MONTHLY W TivE
HUMIDITY AT 3 #RG
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g .

CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF CLOUD
AMOUNT AT 8 HRS.

CHART SHEWING THE TOTAL NUMBER OF DAYS IN THE
MONTH ON WHICH RAINFALL EQUALLED OR

EXCEEDED 0110 INCH.
(BASED ON THE RETURNS OF TABLE B.)
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INDIA WEATHER CHART
BHEWING HORMAL MONTHLY RAINFALL AND THE

DEPARTURE FROM NORMAL OF THE

ACTUAL MONTHLY RAINFALL.
NOVEMBER 1917,
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The country is divided into 33 sreas as shewn in the list below. The numbers in that list correspond with the red numbers on the chart,

and serve to identify the sress. The numbers in brackets on the chart give tie sverage over the divisions of the normal inonthly rainfall ,

the numbers above these give the departures from normal of the average actusl rainfsll over the divisions.

1. Bay Islands 10.  United Provinces, West 19, Ghujarat 28.  Hyderabad, South
2. Lower Burma 11, Punjab, East and North 20, Ceutral India, West 9. Mysore

3. Upper Burua 12, Do., Southwest 21. Do, Kast 30. Malabar

4. Assam 13.  Kashmir 22, PBerar 31.  Madras, Southeast
6. Bengal 14.  Northwest ¥rontier Proviuce 23, Centrul Provinces, West 32, Madrus, Decean

6. Orissa 15.  Baluchistan 24, Do., Fast 33, Madras Coast, Nortk
7. Chota Nagpur 16, Sind 25. Koukay

8. Bihar i7. Rajputana, West 26.  Bombay, Deccan

9. United Provinces, East 12, Rajputana, East 27. Hydembad, North
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INTRODUCTION.

HIS review of the weather in India during the month of
Decenber, 1917, is based on observations taken daily
at 8 brs. at 214 stations, and on additional observations
taken at 10 hrs. and 16 hrs. at 12 stations. In the rainfull
summary the data furnished by the meteorological obser-
vatories, and such rainfall statements of the month as had
been published by the Provincial Governments up to the date
of the preparation of the review have been utilized.

The brief notes on solar, magnetic and seismic disturbances
are supplied by the chief obszervateries.

For a statement of the methods adopted in recording and
tabulating the data, for each of the elements of observation,
refevence should be male to the introductory portion of the
review for January.

Summary of the chief features of the weather in India during the month,

9. The cold weather disturbance which had entered India
towards the end of November gave on the lst December
some rain and snow in Kashmir and widespread rain in the
North-West Frontier Provinee and Baluchistan.  Three
more disturbances of this type affected the weather in north-
ern India between the 19th and the end of the month; the
rainfall due to them occurred mainly in Baluchistan, the
North-West Frontier Province, Kashmir and the Punjab.

The total rainfall of the month was below normal over
almost the whole country; taking the plains of India as a
whole the actual fall was less than half the normal amount.

Cloud amount was generally below the average. Humidity
was appreciably in excess in northwest and central 1ndia,
and in defect in Mysore. Mean temperature was mostly

within 2° of the normal.

Solar, magnetic and seismic disturbances.

KopaikaNaL OBSERVATORY.

3. Solar Observations.—No solar observations could e
made on two days during the month and prominences could
not be recorded on three days.

Sunspots.~—Thirty-nine new groups of spots were observed
as against twenty-four in November. The daily average
pumber was 9°1 and tlre average life of a spot was 66 days,
the averages for the preceding month being 7-6 and 5k

respectively. The distribution of the spots in latitude was as
follows :—

Tasre 1.
o Mcan Extreme
- 0°—10° | 11°=20° ) 21°=30° | 31°—~40 latitude. ]atitmh‘:.
| !
North . . 9 5 4 12>8 } 5° & 25°
South . . 5 11 2 15°7 |5 &3
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Prominences—One hundred and two large, one eruptive,
and eleven metallic prominences were recorded in the month.
The highest was an eruptive prominence which was observed
on the 6th at latitude—>2° west and which stretched as a
slender streak to a height of 420” at 8h, 40m. L. 8. T.

Magnetic disturbinces—One prolonged “great” distur-
bance was recorded from the 1oth to 21st and “ moderate ™
disturbances on the following days :—3rd to 4th, 8th to 9th,
11th and 30th.

J. EvEnrsHeD,
Dryector,

Kodaikanal and Madras Observatories.

Seismze records.,

¢=10°13" 50”7 ; A=T77°28"00"; %=2,343m.
Subsoil Rock.

dpparatus.—Nilne’s Horizontal Pendulum Seismograph.

TaBLE 2.
T
v To € To?
AN:
AR : 976 174 1 25
Az -
AMPLITUDR (u),] Dis-
Date. Phase, GTEGT, r{{;"‘; "“gce . REwazs,
An. | Ae. { Az. S(Km.). ‘.
1917. h. m s l
Poc. Ist|eP | 9 87 48 | .. ... .0 .. :
ol 10 ¢1 12 :‘
M|10 02 42 | .. | ..|80].. ;
. 10 08 18 !
. 5th | e P 13 o7 06 ‘ ;Widening
; . i of line,
F| 13 13 18 SR S i
» 19th jeP 10 01 00 | Widening
of line,
10 05 0%
» 20th P
el 2 56 00
M 3 00 36 , 920
¥ 3 12 24

A MPLITUOE (u).;'
. . Dis-
Date, | Phase. G?’i‘[""’,r. g{;“f “"2“ REMARES,
An, | Ae. | Az, | (Km,).
1917. b om. s |
Dec. 218t o P 18 19 12
el 18 50 30
M | 19 60 48 ceoo !l Ll
F | 20 21 18 ‘
{
» 28t o P 21 51 06 Wifdle‘ni'ng
ol {ine,
F | 21 54 42
28thi P
!eL 22 10 00
M 92 19 24 | o .. |90 .. ] ..
F | 22 43 18
s 20thieP | 23 28 00 | .. | .| !l o] o
30th |
oL 0 25 06 {
M 0 43 06 { 150 | ...
: i
F | 105 24 | |

S. SiTarAMAYYA,
Ofg. Assistant Director,

BoMBAY OBSERVATORY.

Alibag magnetic record.

4. During the month of Deceraber, 1917, the traces showed
10 calm days, 18 days of small, 2 days of moderate
and 1 day of great disturbance,

The days of the month selected as ¢ quiet’ for the pur-
poses of the Magnetic Survey of India are the 1st, 10th,
13th, 22nd and 3lst.

The following table represents the magnetic character of
each day during the month.

TaBLE 5.

Day. ‘Chamctcr. i Day. Chur:\cber.; Day, Churncter.; Day. %Character.

P —— i L
1 \ c 9 s 17 M ‘ 25 c
s | s 10 ¢ | 18 M | 2 s
3 8 11 8 1; 19 s 27 8
4 S 12 s | 20 s 28 c
5 S 13 C , 21 S 29 8
6 8 14 S ; 22 c 30 s
7 8 15 c 23 ¢ 31 C
8 3 16 @ 24 ¢

C=calm ;8§ =small; M & moderate, G = great; V, G, = very great,
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The mean observed absolute values of the several magnetic
reduced to the mean monthly tabulations of the

elerents

magnetograms,
the horizontal force and the de

as follows :—
Hasterly declination
Horizoutal force .

. . .

Verticeal force . . . .
Inclination . . R .
Horizontal force range

Horizontal force su:nmed range  ° .
Declination range .
Declination summed range . .

(Note.--8

nates of the diurnai inequality.)

6=18° 53" 36”; 4 =12° 48 5t

as also the ranges and the summed ranges of
clination for the month are

0° 307 177,

036874 C. G. 8. unit.
016918 C. G. S. unit.

24° 38"7.

o-0hosl C. G. 8. unit.
000403 C. G. S. unit.
19,

94,

ammed range means sun without regard to sign of the twenty-four ordi-

Seismic records,

§

ubsoil Trap.

37 5 e=11m.

Apparatus.—Miine’s Horizontal Pendulum Seismograph.

AN

Ax

Az:
Date.
1917.

Dec 1st

,»  14th

o  21st

s 21st

TapreE 4.
T T T T - T i T
Y To e To2
9 19 1
‘; AMPLITUDE (#). | Dis- i
I | e I B
! An. | Ae. # Az Uimlf
I — - A e
h. m. s ‘ I i;

P | %o 52 2 v |

S o 56 16 }

M g9 38 15 . [l 22

F 10 4 3 .

P 8 8 52

M 8 14 27 44

8 24 48

P 18 16 3

M | 18 52 48 178

F 19 51 49

P 21 46 7

Date, ]Pha,se.
e
!
1917.
Dec. 2st! M
F
» 28th! .

Time
G, M. T,

h, m. s
21 47 19
22 6 7

11 32to 36

One disturbance at about 29:23}h is masked by tremors.

* This time is as showa by the float record,

Sensibility to tilt 1-0 mm. of amplitude on the trace=032"",

A.rrLrtups (u) .
Period e A
(sec.). (Km.) REMARXS,
An, Ae. | Az,
!
L 44
|
P . Thickening
i of line,
v oo | v oo (P mixed in
| tremors,
‘111 “
!
e . F mixed in
fremore,
(Tilt Seismograph).
N. A. F. Moos,
Derector,

Bombay and Alsbag Observatories.

5. Carcurra {ALIPORE) OBSERVATORY.

Seismic records.

4=922°32" N ; L=88°20' E; % =64 m. Subsoil Alluvial,

dpparatus—Two Omeri Ewing Horizontal Pendulum

Seismographs.

Tar1E 5.
| r
A% To ‘ € To?
Ax: 29 18 ! 1
, I | S - -
AE: 29 40 ; 1
- PR — ’.._; !_
| i T o N
Az: j[ , ]
\ AMPLITUDE {#).| Dig-
Date, Phase. Gljlﬁ("'T I:g;‘:’? T tazco REMARKS,
An, | Ae. | Az. | (Km.}
1917, h. m s
Dec. 4th| p 9 24 54 2 v fuee
9 25 54 4
F 9 43 48 e
»
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6.—S1MLa OBSERVATURY.
Seismic records.
¢=81°6"'N;A= T7° 11 E; 4 =22 km. Subsoil Rock.

dpparatus. —Two Omori-Ewing Horizcntal Pendulum Seis-
mographs (Masses 50 Kg.).

TaBLE 6.
r
A% To € e
To?
AxN: 14 ‘ 45 1
Axm: / 14 l 45 1
J !
|
|
Az: |
B |
I AmPpLITUDE (u), ’
7" Dis
Date, Phase. Time Period tance. | poyvaugs,
G. M, T, (Sec.). an. | Ae. | Az | (K
19i7. h. m. s,
Dec. 28th e 21 38 30
M |2 2 1% w | |46
M 22 10 O e 75 .

F 22 27 30 s

»  20th e 23 13 24
s 30th] M 0 1 30 . 286 | -+ .
M 0 4 0 L 400 | ...
F 1 6 42 .

The following table contains a list of earthquakes that were
reported ;—

TaspiE 7.
Inten-
G M. T sity :
n Dara- .. | No, of
Place at which felt, Date. of earth- | 7 Roesi- M REMARKS,
quake, tion, Forel shocks,
seale,
h. m s€C.
Meshed (Persia) . {Deec, 5th| 2 00 5 3 1
Shillong N .1, 8thj]ll 56 1 5 1

»w 10th| 1 4 1 5 1

» .

s e . » l4th| 0 52 1 5 1

» e o 5 15th| 11 47 1 5 1
Drosh . . .l 5 17th| 6 00 10 6 3
Shillong . .| 13th’f 552 1] 5/ 1
Srinagar . . oy 26th'! 15 24 4 6 1
Poo (Bashalr State,{ , 80th| 21 30 3 6 1

Simla District).

Solar radiation.—~Observations were not recorded owing to
absence of officers on war service.

) C. W, B. NorMAND,
Imperial Meteorologist, Sim!la.

Weather in the Indian Ocean.

7. Pressure was in defect at all the three stations. Winds
were normal at Mauritius and Seychelles, but at Zanzibar
they were weaker und more northerly than usual. Rainfall
was gomewhat deficient at Seychelles and much below the
average at Zanzibar and Mauritius,

TaBLE 8,

c— Mauritius. Zanzibar. | Seychelles,
Departure from normal of mean pressure;  —-027 —+023 —021
Actual mean wind dizection . . S84 E| N3°E| N37°W

— Manriting, | Zanzibar. Seychelles,

Normal mean wind direction . .| SESE) N8® E| N44° W

Actual mean wind velecity (miles per 179 96 105
diem).

Normal mean wind velosity (miles per 186 110 109
diem).

Rainfall departure from normal . . —3'56 ~503 —193
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Depressions and cyclonic storms.

8. Six western disturbauces affected the weather in north-
west India daring the month. The first had appeared at the
end of November and continued o give rain or snow along
the northwest frontier on the lst. The second and third
disturbances gave hardly any rain. The last three (17th
to 20th, 22nd to 25th and 27thto 3 }h) produced rain or

snow in Baluchistan, the North-West Frontier Province,
the Punjab and Kashmir with occasional falls in the United
Proviaees and the Central Provinces.

No well-formel. depressions app2arsd over th: Indian
seas during the month,

Pressure.
9. Prossure was below normal over the country generally
on most of tne days, and on the mean of the month it was Drvesiox. oreparture from
much below the average in all the divisions. The deficiency presaure,
was fairly evenly distributed ; it was least, 0-U31", in Sind
and greatest, 0°U5Y”, in the Central Provinces. Un the "
average of all the recording stations in the plains the defect Ceutrallndia . . . . . . . . —053
RNy
was 0-U50" . . Ceutral Provinces . R . . Y . . —059
The vertical pressure gralient was steep in northwest
. > Hyderabad 032
India but normal elsewhere. ) A
Mysore . . . . . . B . —043
TasLe 9. Madras . . .. e — 062
Departare from
Divisronw, normal of mean 8 hrs,
k pressure, TasLe 10.
—
" Departure Departure | Departure
from from of
Buma o« . .+ 4. —057 Hnd gTatox: progues, Prary sraTION. | e ire. | Giranoes
A B B—A.
Assam . . . . . . . — 057
v '3 1]
Bengal . . . . . . . . . —035
Quetta . . . —+048 | Jacobabad . ] ~029 ] +-019
Biharand Orissa .+ .0 e e —030 Leh . . .| —035 |Labove. . .| —o0B2| —017
| .
United Provinces . . . R . . . —050 Murree . . .} —086 | Peshawar . .} —046 | +°040
Punjab . . R L. ] —047 Simla . . .y —'042 | Ludhiana . | —043 | —001
Mukteswar . .| -—038 | Bareilly . .| —053 | —015
North-West Frontier Province . . . . . —=043
Darjiling . .| =--043 | Dhubri . —063 | —010
Sind . . . . . . . « . —031 Mount Abu . . —053 Deesa . R . _.-‘Q3]_ 4029
Rajpatana . . . e < -—044 Pachmarhi —067 | Rhandwa . .| —034| +013
Bombay . . . ) . . —043 Kodaikanal . .| ~—~047 | Madara . —Q54 | —007
Temperature.

~ 10. Maximum temperature was 2° or more below normal
in the Bombay Deccan and in northwest India excluding
Rajputana. Minimum temperature was 2}° lower than

usual in Baluchistan, Elsewhere temperature conditions
were about normal.
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Tasre 11.
i o AOTCAL TEMPREATURE, Dgpapronr PROM NOR);AL or
Sus-prvistoN, ggﬁ?ﬂfy Mean daily
masmon | wiiaem, (TbTE TE S | Masimom, | Miniman. | il
minimum,
o o ° ° ° o 2
LBayTalands . . . o o o . W .. 836 755 796 81 —11 —09 —02
2. Lower Burms . . . . . . . . . . . 839 673 756 166 —0'5 +02 —07
3. Upper Burms . . . . . . . . . . . 791 54'5 668 247 0 ~10 A 10
4. Assam , . . . . . . . . . 753 534 643 21'9 +06 +0y L3
S.Bemgal . . . . . . .. .o 55 666 26 02 +03 | s
6. Origsa . . . . . . . . . . . . 196 568 682 228 ‘ —02 —03 | g
7. Chota-Nugpur .+« o . . . ... f61 . 495 28 | 266 ' - 03 -8 03
BBar .. ... s 08 | 8L 25 —ou o | 4
o United Proviowes, Bast . . . . . ... . s 0 482 G4 . %3 o7 | —o1 | _,4
10.  Do. do, West . . . . . . . . . ] 740 472 ; 696 i 26:9 —08 +05 L=
1. Punjab, Batand North . . .. ; 690 | 43 r 567 | 247 ‘ 92 +09 J 31
12. Do., Southwest e e e e, to2 | 432 Los67 1 269 _23 +0°0 } oy
18 Kashmir . . . . ., g 183 Jr 279 \ 193 30 ~13 g
14, North-West Frontier Province . , . . . . . . 657 : 405 ; 531 ‘ 251 — 40 +0'7 ; 47
16. Baluchistan . . . . . . . - . . 597 ; 33-8 1 468 ] 260 —37 —2-7 f —10
16. Sind .o . . . . . . . . . } 759 { 508 [ 634 i 251 =21 ~13 ’ -—0'8
17. Rajputana, West . ‘. . . . . . . A4 768 x 51-1 ’ 639 : 254 -—09 —04 ‘ 05
18.  Do.,  East . . . . . . . 761 491 } 626 270 —07 —09 ; +02
19. G“i"raf e .. . . . . . . . £2:0 557 669 | 263 —23 —09 ; -1
20. Central India, West . . . . . . . 87 | 496 B4:1 291 —04 +02 ,\ -0
2. Do.  do, East e T 475 614 978 +01 +05 | o
2. Berar . .. .., "s32 572 70-2 26:0 +11 s16 | 05
23. Cantral Pfovinces, West . . . . . . . 79-9 59-4 661 74 + 07 w12 g3
24. Do. do., East | . . . . . . . . 7Y2 52-2 657 27-0 +09 +10 —08
25. Konkan e e e e sar 670 759 177 —12 —13 +0°1
26, Dombay Deccan . . o . . 821 543 | 632 277 —20 -09 —11
27. Byderabad, North . Coe ol ese 567 | 609 %65 L06 o4 ' o2
#@. Do, Swmth . ., | e v+« . .| s33 604 71-8 229 —08 +02 —10
79, Mysore . . . . - T 1 53-2 694 224 +01 -0 +08
30. Malabar . e o se 712 787 150 —09 —0'5 —04
#1 Madras, South-east . N . . . . 3 R . 839 681 760 158 0 - 09 S0
#. Do, Deewn . .., | s 618 737 238 —08 ~02 | 06
8. Do. cCowyNorth . . ., . . | g 654 | 729 150 | —11 | -03 | —o8
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[T

DXPARTURE FROM NORMAL OV
Taste 12,
Divistoxw,
Mean maxi- { Mean mini- Mean
DEpARTURE YROM NORMAL OF wum tem- wmam tem- tempora-
e e perature, perature, tars,
DivisioN. Mean maxi- | Mesn mini- Mean
mam tem- muam tem« temvera- - A SR e ——
peratare, peratare. ture.
- o ] ]
Sind . . . . . . —21 ~—1'3 -1
o <o o
Burma . . . . . . —03 —0'4 ‘ —0'8 Rajputam; . . . . B —08 —0'8 —08
Asam . . . . . + 06 +09 +06 Bombay . . . . . . —20 —10 —16
Bengal . . . . —02 +0'3 0 Central India . . . . g0 =01 +0'4 +01
Bihar and Dvissa . . . =03 —03 —05 Central Provinces . .. . +07 +12 +10
United Provinces . . . . ~—07 +01 ~0-4 H yderabsd . . . . . —02 +03 0
Punjsb . .+ . . .| 28 +08 —07 Mysore . . . . ., . 401 —07 —03
North-West Froutier Province . . -—40 +Q7 17 Madras . . . . . —0'5 —06 —06
Winds.
. . i the
11. Winds were stronger than usual in Burma, th
Punjab and Madras and of about the average strength in DEpARTOSE XROM NoRNAL
Assam. Bihar and Orissa and the Central Provinces; else- Division. )
: cer than usual. They blew with more Hourly wind Wind
where they were weaker than usual. v velocity, stoadiness,

than the average steadiness in Assam, the Punjab, Sind,
Rajputana and Hyderabad and less steadily than usual in
Bengal, Central India, Mysore and Madras. Wind direc- United Provinces o os -
tions were mostly normal.

Punjab v . . . . . +07 + 9
T4nLE 13, North-West Frontier Provioce . . ~09 -~1
R DEPABTURE FROM NOEMAL OF Sind * ‘ * : * * : —04 +10
\ I Rejputana . . . . . . ~03 + 8
DivisION, 3
Houtly wind Wind
veloeity. steadiness. Bombay . . . . . . -07 -~ 2
R Central [ndia . . . . . . —07 —14
. . . + 04 0
Burma . . . L Central Provinces . . . . . 0 + 8
. . . . ol + 9 .
Assam . . . + Hyderahad . N . N . . —10 + 7
) —02 —8
Bengal . . . . 0 Mysore . . . . . ~04 ~—18
Bibsr and Orissa  + o« . 0 —2 Madrms +04 5
Humidity and cloud. .
Y .y . b
12. Both absolute and relative humidity were in excess Cloud amount was in defect except in Burma and the
in northwest India excluding Sind and in Idef_ec‘i in Mysore ; North-West Frontier Province Where it was in excest and in
relative humidity was in excess in Central Indja, Assam, Bihar and Orissa, the Punjab and Madras where it

was about normal,
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HYGROMETRY ; 8 RS, N HCLou‘n,
Tasue 14.
HYGROMETRY ; 8 HES, Crovup, Mean  fpy 000 tare
. Divistox, Mean |Departare te;”;?fs‘;u “rre 3][(?33 Departure
humi- from inches normal in amount from
M dit; normal. inches of normal,
e poparture M Y. of morcury at 8 hrs,
DivisioN. Mean |Departare t‘;aI,’O“TH from cxﬁ‘"& Departure . mereury., '
huini- from ei::l)l:s“ normal in amoll:nt from
dity. normal. of inches of at 8 hrs normal,
mercury. | DETCOIY. ) T
%
%

Sind . . .| 63 + 8 280 | —-007 06 —15

Burma . . .| 83 — 2 563 | —°009 40 +10 Rajputana . .| 63 + 5 268 | +018 14 —0'6
Assam . . 92 — 1 437 ++008 34 +02 Bombay . .65 + 5 408 + 009 1-0 —0'3
Bengal . . 84 0 458 0 13 -—08 Central India* (] + 6 304 | +-010 09 —07
'Biharand Orisss .| 79 | + 2 389 | +006 | 18 | —01 Central Provinces .| 63 0 343 | +-010! 11 | —10
United Provinces .| 78 +1 323 | 4005 (13 —07 Hyderabad . .| 63 0 437 | +°009 14 —04
Punjab . .| 83 +11 231 | +-036 27 0 Mysore . .1 68 — 6 455 { —037 2:3 —~15
North-West Frontier] 83 +12 244 | 4081 43 +11 Madras . sl (26 f —014 35 | —o2

Province. | 3
|

Rainfall.

13. The total fall of the month was in defect over the Burma, Kashmir and the North-West Frontier Province ; the
whole country with the exception of the Bay Islands, Lower deficiency was greatest (1} inches) in south-cast Madras.

TassLe 15.

NUMBER OF RAINY DAY, RAINFALE,
SUB-DIVISION. I o ; i Porcentage
Actual. Normal. Actual, Normal, f,(),np‘?('”.ﬁf,fl_ ; ‘;\lj;lxl:r;;l;gl.
i

. - __m" — ) B
1. Bay Islands . . ) . . . . . 135 45 792 459 +3:33 : + %73
2. Lower Burma . . . . . . . . 13 03 . 066 028 +038 { +136
3. Upper Burma . . . . . N R 01 08 0-04 038 —~(r34 ? — 89
4. Assam . e . . . . . . . 02 08 0-06 035 — (20 ‘ - 83
5. Bengal PN . . . . . Y . 0 03 0 016 _016 f —100
6. Orissa . . . . . N . R s 0 07 0 o7 —037 : ~100
7. Chota Nagpur . . . . . . . . 02 04 004 022 ~018 - 82
8. Bihar . . . . . . 0 02 00 009 —0-08 — 89
9, United Provinces, East . . B . R . 06 05 010 026 — 007 - 27
10. Do do., Wesk . . . . . . 05 09 ¢-25 042 —0-17 : — 49
11, Punjab, East and North . . . . . . 12 09 044 049 —005 - 10
12. Punjab, South-west . . . . . . . 03 05 016 022 —006 b= 27
13. Kashpir . . . N . . . . 45 27 a8 | 197 +0-60 + 80
14. North-West Frontier Province . . . . . 32 1-0 131 057 +074 +130
16 Balnchistan o+ o+ o+ . . . . . 14 19 053 078 —025 — 33
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NUMBER OF BAINY DAYS, Ramrparns,
BUB-DIVISION,
Porcen
Departure
Actual, N al, Actual, N 1, depart;
ua, orm etua orma from normal, pariure "
» . v
16, Sind . . . e e e 0 02 0 008 ~008 - 100
17. Rajputana, West . . O - . . (19§ 03 003 016 "0'18 - 81
18. Do, Eant . . . . . 0 07 001 028 -(rs7 - 9
19. Gujarat , . . . . . . . 0 . 02 0 006 -0-06 - 100
20. Central Indis, West . . . o . . 0 o6 0 037 ~037 - 100
21, Do., East . « . . . . 02 08 ol0 0328 -0’18 - G4
22. Berar . . . . . B . 0 o7 0 039 -0'39 - 100
23. Central Provinces, West . e . . . 02 07 006 042 -0'36 - 88
24, Do,, East . e e . ol 08 098 047 =044 - 94
25. Konkan . . (] . . . - . 0 03 0 016 '—0'16 - lw
26. Bombay Deccan . . e o . 0 05’ 0 081 -031 - 104
27. Hyderabad, North . . . . . . 0 07 0 038 ~0'88 - 100
28. Do, South . . . . . 0 04 0 023 -0'33 - 160
20. Mysore . " . . . . 01 09 005 051 ~ 046 - 90
$0. Malabar . . . . c e 09 14 060 108 -048 - 4
31. Madras, Southeast . ' . . . a1 43 209 354 —1'45 - 41
32. Do, Deccan . . . « . . 02 09 010 049 —0-39 -~ 80
33. Do, Coast, North . . . . . 09 12 051 101 —-—0'50 - 50
Rarnyars,
D .
Tabre 16. Tisox Do{';arturo Porcentage
Actual, | Normal, rom departure
normal, [{from normal,
RaAIXPALL,
Drvistow, Departure | Percentago v " ”
Actual. | Normal, n of::.::l. hgg’:ﬁ‘g&. Sind . . 0-00 008 —008 —100
Rajputans , . . 0-02 026 ~028 — 93
" " "
Burma . ., ., . 028 035 —007 — 20 Bombay . . 000 | 020 —020 —100
Assam . . . 006 035 —029 — 83 Central India , . . 005 0-27 ~022 -— 81
Bengal . . . . 000 016 —0'16 100 Central Provinces . . 003 043 040 ~— 98
Bihar and Orissa . 002 019 | ~017 — B89 Hyderabad . . . 000 031 —081 —100
Urited Prcviaces . . 022 0-35 —0°13 — 37 Mysore . . . . 005 051 —0'46 - 90
Punjab . - . 037 0-42 —005 — 12 Madras . . . . 1-25 290 [+ —005 - 48
+ North-West Frontier Province . 181 067 +074 +130 Mean of India . . 023 049 ~—026 - 58
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Snowfall.

I.~~AFGHANISTAN.

14. Snowfell to a depth of 8 fect in the vicinity of
- Paghman, of 1 foot in Lugman, and of 24 feet on the Hindu
Kush range.

I1.—BAvrLUCHISTAN.

There was a slight fall of snow on the first December on
all the hills round Quetta; the snow had not wholly melted
away by the 22nd of the month.

IIT—~Norta-West FronTiER PROVINCE.

{¢) Wano:—~There was no gnowfall during the month,

(8) Zocki (North Waziristan) :—A light snowfall occurr-

ed on hills on the night of the 18th, the snow line descending
to the level of the Vezhda range.

(¢) Kurram :—A report written on the 18th shows that
snow had fallen on 3 days on the high peaks of the Sufed
Koh and on the 18th at Parachinar. The amount of snow
lying oo the 18th on Paiwar pass was 2” and on Agam
pass 5”. Thigis considered to be less than usual,

(@) Drosh —Snow fell on the first and the second to a
depth of about 8 feet on the Lawarai pass (10,000 feet) and
of 2 to 8 fecton other high ranges. The accumulation at
the end of the month on the Lawarai pass was 8 to 9 feet.

In the middle of the month snow was very thin on the
southern aspect of higher ranges but there was a large
smount on northern aspects,

IV.—XKasamIr.

(a) Sringgar :~—Snow fell on 5 days during the month.

(6) Skardu :~Snow fell on the surrounding mountains
on 11 days. Some of the falls were heavy, and amounted
to 3 feet between the 22nd and the 24th and to 1 foot on
the 27th. The accumulation at the end of the month was 4
or 5 feet onthe higher ranges and 1 foot on the lower hills.
The total fall of the month at the station itself was about
5 inches. ’

(¢) Dras:—Snowfall occurred on 13 days during the
month, the total amount being about 34 feet.

. (@) Kargil—Snow fell on the surrounding mountains
on 11 days, the accumalations at the end of the month being
about 5 feet on Archulla mountain, 4 feet on Nakthulla and
Samenulla, 24 feet on Pazgolla and Narianulla, 2 feet on
Barulla and all other neighbouring mountains, and about
half a foot on the ground around the station.

{e) Leh—The passes to the north were traversed with
difficulty. Stretches of high ground were covered with snow
during the last week of the month, .

V.—Pungaz.

(8) BMurrec and the hills adjacent to Kahuta.—~43 inches
of snow fell at Murree, the falls having occurred on 5 days
between the 19th and the 30th.

No snow fell on the hills adjacent to Kahuta.

(0) Kulu (Kangra).—Heavy and apparently widespread
snowfall took place in Saraj, and almost certainly in Kulu
also, on the 18th and the 19th; on the 20th snow was lying

to about 6,000 feet, and below that level at sheltered places.

(¢) Kilba (8imla Hzlls)—Between the lst and the 21st
of the month there was a fall of 1 inch on one day (the 18th)
down to 6,000 feet near Kilba and Nechar. The accumula~
tions on passes on ¥he 21st were as follows ;—

Tanre 17.
Rupin pass . . . « 3 feet.
Brua ». . . . . 4 FT)
Shatal ,, . . . .5,
Harang ,, . . . 2%,

All four of them were impassable:
VI—Unmtep ProviNcEs.

(a) Garkwal—Snow fell on peaks in the north of the
district down to 8,000 feet.

(6) Almora~—The estimated snowfall during the first
17 days and the distance to which the snowline descended
from the line of perpetual snows are given below :—

Tasre 18.
Name of pass or peak, Snowfall, peg:tt::;lc:ntt’)s\]'ﬁge.
Feet. Miles.
Malla Darma . . . . 13 1%
Malla Danpur . . . . ¥ 3or4
Malla Johar . . . . . 33 7%
Byans . . . . . 2 120r13
Chaudas . . e . 1 3
SumMmary.

14. The month’s fall was roughly normal in Afghanistan
and the hills of the United Provinces, in excess in the Punjab
and Kashmir and in defect in the North-West Frontier
Provinee and Baluchistan,

S, SITARAMAYYA,
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Tha lines of the above chart represent isobars or lines of equal barometric pressure, the nunbers attached indicating the barometri¢
pre;;sﬁre in inches and being drawn for differences of pressure of *05 ineli.  The isobars in the Bay of Bengal are filled in by means of the
shore observations, and by comparison with the normal distribution of pressure.

The wmean 8 hra. wind dircctions of the month are shewn by means of arrows flying with the wind, and are caleulated by means of
Lambert’s formula applied to the winds as given in Table B of the 8 hrs. observations.  The mean wind directions for the Lill stations are
indicated by broken zrrows to distinguish them from the wind arrows for the plain stations.  The mean velocity of the winds during the

month is shewn by the fullowing notation: —

Velocity of 0 to 2 miles per hour ... one feather added to the wind arrow.
" . 2to 5, " ' ... two feathers . " s
v ,, otolo |, - - .. three . . . '
" 5 101020 e ... four " " " . '

over 20, ,, ,, .. five " " ” " »
Wind stfengths are based on factor 2:2 for the stundard type of Beckley Robinson anemograph, instead of 30 us used for this plate

up to December 1911 mclusive.
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The chart shows the departure from normal of the mean during the

amounts of departure. The numbers are given mn thoussndils of an

month of 8 hrs. pressure by means of lines drawn for equal
inch, 20 representing 020" or two hundredths of an inch, &c.

Continuous lines indicate that the pressare was in excess by amounts ndicated by the nurbes attacked to the lines, and breken or dotted

lines that it was in defect by smounts indicated by the numbers sttached to the lines.  Two parallel lines near to each other, one continu-

ons and the other broken or dotted, represent the line of no departure, the dotted line fucing the srea of deficient pressure or negative

departures.
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CHART SHEWING THE DEPARTURE FROM NORMAL
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MINIMUM TEMPERATURE.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF DAILY
MEAN TEMPERATURE.

PLATE 1V.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MEAN OF ABSOLUTE
HUMIDITY AT 8 HRS.
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CHART SHEWING THE DEPARTURE FROM NORMAL
OF THE MONTHLY MPMEAN OF CLOUD
AMOUNT AT 8 HRS.

CHART SHEWING THE TOTAL NUMBER OF DAYS IN THE
MONTH ON WHICH RAINFALL EQUALLED OR
EXCEEDED 0-10 INCH.
(BASED ON THE RETURNS OF TABLE B.)
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HERIRG SORMAL MONTHLY RAINFALL AND THE
DEPRRTURE FUHOM HORMAL OF THE
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